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PREFACE 

This report estimates a model of individual enlistment decisions 
using the National Educational Longitudinal Study (NELS) sample. 
The model incorporates our imputations of AFQT scores for NELS 
respondents described in an earlier phase of the project entitied 
"Recruiting Policy and Resources" and reported in MR-818-OSD/A, 
Estimating AFQT Scores for NELS Respondents (Kilburn, Hanser, and 
Klerman, 1998). Other results from the project are presented in ad- 
ditional RAND documents: MR-549-A/OSD, Recent Recruiting 
Trends and Their Implications: Preliminary Analysis and Recom- 
mendations (Asch and Orvis, 1994); MR-677-A/OSD, Military Recruit- 
ing Outlook: Recent Trends in Enlistment Propensity and Conversion 
of Potential Enlisted Supply (Orvis, Sastry, and McDonald, 1996); 
MR-847-OSD/A, Recent Recruiting Trends and Their Implications for 
Models of Enlistment Supply (Murray and McDonald, 1998); and 
MR-845-OSD/A, Encouraging Recruiter Achievement: A Recent His- 
tory of Recruiter Incentive Programs (Oken and Asch, 1997). This 
report provides insights for individuals setting recruiting policy. It 
will also be of interest to those concerned with the broader post- 
secondary activity choices of youths. 

This research was conducted for the Under Secretary of Defense for 
Personnel and Readiness and for the Deputy Chief of Staff for Per- 
sonnel, U.S. Army. The project was executed jointly by the Forces 
and Resources Policy Center of RAND's National Defense Research 
Institute (NDRI) and the Manpower and Training Program of the 
RAND Arroyo Center. The Arroyo Center and NDRI are both feder- 
ally funded research and development centers, the first sponsored by 
the United States Army and the second sponsored by the Office of 
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the Secretary of Defense, the Joint Staff, the unified commands, and 
the defense agencies. 
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SUMMARY 

The current recruiting environment is marked by recruiting targets 
higher than those in the drawdown period, increasing competition 
for resources, and reports that recruiters are having more difficulty in 
meeting their goals. Models that specify persons with different char- 
acteristics and predict the probability that they will enlist could thus 
help allocate current recruiting resources to target the most likely 
prospects. However, the most recent individual-level models of en- 
listment were estimated using data from 1980. Since then, many 
trends and events suggest that the enlistment likelihoods among 
different types of individuals may have changed. These trends in- 
clude an increase in college attendance, shrinking youth cohorts, 
rising youth aptitudes, and an increase in the number and scope of 
deployments. In this report, we take several approaches to updating 
the principal economic model of enlistment decisionmaking with 
data from 1992 and 1994. 

MODEL AND DATA 

Our model of enlistment decisionmaking is grounded in the eco- 
nomic theory of individual choice. The data are drawn from large, 
ongoing surveys that follow individual youths over a period of years 
to generate information relevant to policymaking and the social sci- 
ences. Relevant variables include race and ethnicity, aptitude, plans 
for marriage and education, family income, and various parental 
characteristics. We drew other important variables describing labor 
markets from the Census Bureau. Finally, we obtained enlistment 
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information from survey participants either from the survey itself or 
from other sources. 

Statistical methods such as logistic regression then permit the speci- 
fication of an equation in which the probability of enlistment is set 
equal to the sum of a series of terms. Each term is specific to a par- 
ticular characteristic and is the product of a coefficient and the value 
ofthat characteristic (e.g., score on an aptitude test). These coeffi- 
cients express the degree to which changes in the value of the 
characteristic influence the enlistment probability, and in which 
direction. 

It has been found that youths can be separated into broad group- 
ings—e.g., high school seniors versus high school graduates, men 
versus women—whose enlistment behavior responds sufficientiy dif- 
ferently to changes in other characteristics to warrant the creation of 
separate models. In updating these models, we use data on high 
school seniors from interviews conducted in 1992 for the National 
Educational Longitudinal Study (NELS). We use data on high school 
graduates from NELS interviews conducted in 1994. We supplement 
these with 1990 Census data. From this we learn the factors associ- 
ated with decisions by young men to enlist during their senior year 
(that is, sign a contract promising to enter the service after gradua- 
tion). And we learn the factors associated with decisions to enlist by 
high school graduates at approximately age 20 who are not then en- 
rolled in college. We estimate models for young men only. The 
number of enlisting women in NELS is too small to permit estimating 
coefficients for them with any level of confidence. 

We take three approaches to updating the models: 

• We reestimate the earlier model, maintaining the original speci- 
fication of variables and two-way decision to enlist, but using the 
new data. 

• We change the set of variables in an effort to derive a model that 
is more useful. 

• We change the form of the model from a representation of a two- 
way decision, to enlist or not, to a three-way representation of a 
decision to enlist, attend college, or join the workforce. 
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USING THE SAME VARIABLES 

Our replication of the Hosek and Peterson models (1985, 1990), 
which were estimated using data from the early 1980s, generally 
finds that similar variables raised the likelihood of enlistment in the 
NELS data from the early 1990s. In other words, despite the many 
changes that took place between 1980 and 1992, the same character- 
istics were associated with enlistment decisions in the two periods. 
Variables that might be expected to be associated with college atten- 
dance were the strongest influences on high school seniors' enlist- 
ment decisions, whereas variables associated with job opportunities 
most strongly affected graduates' decisions, as shown in Table S.l. 
This table lists the characteristics that exhibited a statistically signifi- 
cant influence on the enlistment decisions for seniors and graduates 
in the NELS data. The plus or minus indicates whether the charac- 
teristic is associated with a higher or lower probability of enlisting, 
respectively. 

Table S.l 

Characteristics Significantly Affecting Enlistment Probability for Seniors 
and Graduates 

Seniors Graduates 

Hispanic (-) Family income (-) 
AFQT score (-) Lives at home (-) 
Mother's education (-) Weekly hours worked currently (+) 
Family income (-) Not employed (+) 
Number of siblings (+) Weekly hours worked, previous job (+) 
Low wage (-) Months not employed (-) 
Months not employed (-) Not employed last 12 months (+) 
Unemployment rate (+) Recruiter density (-) 
Unemployed times months not Ever married (+) 

employed (+) 
Plans to marry within 5 years (+) Has children (-) 

NOTES: Plus sign indicates greater enlistment probability with greater variable 
value (or "yes" where variable is dichotomous); minus indicates lower enlistment 
probability with greater variable value (or "yes"). Not all factors in the model are 
shown here. AFQT = Armed Forces Qualification Test, an aptitude measure. 
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For seniors, we find that AFQT score, mother's schooling, family in- 
come, number of siblings, marital plans, and only a couple of work- 
related variables are important determinants of enlistment choice. 
For graduates, family income, number of siblings, and marital plans 
were still related to enlistment probability, but a great number of the 
work-related variables were also important, including wage-related 
variables, employment status, duration of unemployment, and other 
variables. Our measure of the number of recruiters per potential re- 
cruit, Recruiter density, is only statistically significant for graduates 
but yields an unexpected negative coefficient. This result may be 
due to the fact that recruiting assignments made by the services are 
related to factors such as the ease or difficulty of recruiting in an 
area. 

Note that a number of variables have no significant relation to en- 
listment behavior. In particular, previous studies have found higher 
enlistment rates for blacks, which is not the case here. Other RAND 
research has shown a drop in the interest expressed by black youths 
in joining the military (Orvis, Sastry, and McDonald, 1996). Overall, 
about a quarter of the senior coefficients and a third of the graduate 
coefficients differ significantly from those in the earlier model. 
Hence, despite the numerous changes in the recruiting environment 
that took place between 1980, when previous estimates were gener- 
ated, and 1992-1994, the years our data were collected, we generally 
find that the same characteristics predict enlistment in the two 
periods. 

ADDITIONAL VARIABLES 

We also sought to take into account social trends potentially affect- 
ing enlistment decisions and to improve the model through the 
addition or omission of variables. Three social trends we sought to 
reflect in the model were growth in immigration, drug use, and 
crime. Immigrants have steadily increased their share of the U.S. 
population since Hosek and Peterson estimated an enlistment 
model. We did not have data for immigration status, but as a proxy 
we used whether the person's first language was something other 
than English. Drug use also grew between 1980 and the early 1990s, 
and we included a variable indicating whether the respondent had 
ever used marijuana.   Crime was also higher, particularly among 
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youths, in the early 1990s than in 1980. Crime is of interest because 
the military would like to avoid enlisting youths with an arrest 
record. Our crime-related variable indicated whether the 
respondent or one of his friends had ever been arrested. We also 
added several other variables that might improve the model, 
including whether the youth had a parent in the military and the 
average cost of in-state college tuition. We also reformulated the 
aptitude variables to allow for the possibility that enlistment proba- 
bilities might peak in the center of the aptitude distribution instead 
of at either end. 

Several of these changes did yield new insights about enlistment 
probabilities, as shown in Table S.2. For seniors, the variable indicat- 
ing that English is not a youth's first language substantially lowered 
the probability of enlistment. The diversity of the immigrant popu- 
lation and the divergence in patterns of college attendance among 
them is great: some Asian immigrant groups have much higher col- 
lege attendance rates than average, while other immigrant groups, 
such as those from Central America, have much lower college atten- 
dance rates than average. Given this diversity, our finding on the 
effect of English being a second language warrants more exploration. 
That is, it may be premature to direct recruiting efforts away from 
immigrant groups when some immigrant groups may yield high 
numbers of recruits and others few. 

Table S.2 

New Variables Added to the Enlistment Model for Seniors and Graduates 

Variable Seniors Graduates 

Parent in military Insignificant (+) 

English not first language (-) Insignificant 

Uses marijuana Insignificant Insignificant 

Respondent or friend has been arrested Insignificant (+) 

Average in-state college tuition Insignificant Insignificant 

NOTES: Plus sign indicates greater enlistment probability with greater vari- 
able value (or "yes" where variable is dichotomous); minus indicates lower 
enlistment probability with greater variable value (or "yes"). Insignificant 
means the variable was not statistically significant. Not all factors in the 
model are shown here. 
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For graduates, a new variable that significantly raised enlistment 
probability is having a parent in the military. This finding suggests 
potential for recruiting through veterans' organizations or other av- 
enues for targeting youths with currently or formerly enlisted par- 
ents. Variables indicating marijuana use yielded some ambiguous 
but suggestive results: youths who did not answer questions about 
their marijuana use, which may be correlated with use, were sub- 
stantially less likely to enlist than others. 

A THREE-CHOICE MODEL OF ENLISTMENT 

The models just described treat the enlistment decision as a "yes" or 
"no"—a youth decides to enlist or not to. Another way of characteriz- 
ing the decision to enlist is to treat the decision as between enlisting 
and multiple civilian alternative activities. Hence, we also estimated 
an individual enlistment model in which the enlistment decision is a 
three-way choice among enlisting in the armed forces, going to col- 
lege, or working. We estimated this model with a sample that pooled 
the senior and graduate groups. 

The most important reason for estimating the three-choice model is 
that it shows which activities youth are likely to choose if they do not 
enlist in the military. This is important for designing recruiting in- 
centives because it allows the military to tailor the incentives to draw 
recruits away from the next-best alternative. For example, if college 
attendance is the next-best alternative, recruiting incentives might 
want to stress educational benefits or on-the-job training. But if 
civilian employment is the next-best alternative, recruiting incen- 
tives might focus on job security, wage comparability, or benefits. 

Many of the estimates of the trivariate model imply a high degree of 
substitutability between the college/military choice for seniors. This 
result implies that competition for recruits who are seniors derives 
largely from higher-education opportunities and hence recruiting 
resources should be directed in a way that recognizes college as an 
important alternative activity. The results also point to civilian em- 
ployment as the most important source of competition for recruits 
who are graduates. 

A second advantage of the three-choice model is that the results 
provide more insights into the role of particular variables in the en- 
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listment decision. Variables included in individual enlistment mod- 
els are typically included on the basis that they represent the advan- 
tage or disadvantage to the individual of enlisting relative to some 
other specific alternative. By comparing enlistment to attending 
college and working, the results show much more clearly whether a 
characteristic that predicts enlistment does so because it makes re- 
cruiting more attractive relative to college or relative to work. 

The results of the three-choice model are also more plausible than 
those of the two-choice model. First, the same set of variables con- 
sidered in the previous model (Table S.2) yields a larger number of 
significant relations. This is because some variables are positively 
associated with a decision to attend college instead of enlisting and 
negatively associated with a decision to work instead of enlisting (or 
vice versa). These opposite associations could cancel each other out 
when estimating a simple enlist-or-not model. Second, variables 
were chosen for previous enlistment models because of their hy- 
pothesized relation with decisions to attend college instead of enlist- 
ing or take a job in the civilian sector instead of enlisting. With this 
new specification, we can now test those hypotheses directly. 

Variables that are included in the model primarily because they are 
believed to influence the expected returns to education—such as 
AFQT score, age when a senior, and mother's education—lower en- 
listment rates because they raise the likelihood of attending college 
rather than by operating through the work/other choice (see Table 
S.3). These findings suggest that youth considering college may re- 
spond well to recruiting incentives associated with attending college, 
such as college benefit programs. 

As shown in Table S.3, when contrasting the decision to enlist or at- 
tend college, there was no significant difference between the prob- 
ability of choosing one or the other for youths in AFQT CAT I through 
AFQT CAT IIIA, but youths with lower test scores were less likely to 
choose to attend college. Hence the biggest difference between col- 
lege attendees and high-quality recruits may not be test scores but 
rather being from a disadvantaged background. We found variables 
associated with the availability of resources to pay for college, moth- 
er's education, and early marriage and childbearing to be strong 
predictors of which high-quality youth attended college and which 
enlisted. For individuals who have chosen not to attend college and 



xvi   Enlistment Decisions in the 1990s: Evidence from Individual-Level Data 

Table S.3 

Characteristics Significantly Affecting Probability of Choosing College or 
Work Relative to Enlisting 

College Work 

Black (-) 
Predicted AFQT CAT IIIB (-) 
Predicted AFQT CAT IV (-) 
Predicted AFQT CAT V (-)a 

GED (-) 
Mother's education: less than high school (-) 
Mother's education: college degree (+) 
Mother's education: postcollegiate (+) 
Family income (+) 
Very low family income (+) 
Number of siblings (-) 
Unemployment rate (-) 
Per-capita personal income (+) 
Recruiter density (-) 
Expects more education (+) 
Plans to marry within 5 years (-) 
Plans never to marry (-) 
Ever been married (-) 
Has children (-) 
Parent in the military (-) 
English not first language (+) 
Youth or friend has been arrested (-) 

Predicted AFQT CAT I (-) 
Predicted AFQT CAT II (-) 
Predicted AFQT CAT IIIB (+) 
Predicted AFQT CAT IV (+)a 

Predicted AFQT CAT V (+)a 

Mother worked (-) 
Very low family income (+) 
Number of siblings (+) 
Percent of population black (-) 
Per-capita personal income (-) 
Recruiter density (+) 
Ever been married (+) 
Has children (+) 
Parent in the military (+) 
Uses marijuana (+) 

NOTES: Plus sign indicates greater probability of choosing college or work with 
greater variable value (or "yes" where variable is dichotomous); minus indicates 
lower probability with greater variable value (or "yes"). Not all factors in the model 
are shown here. AFQT = Armed Forces Qualification Test. AFQT CAT indicates the 
percentile range in which the person scored, with CAT I being highest and CAT V 
being lowest. 
aNote that these are predicted scores as of the person's senior year in high school, 
not the actual score used for military entrance. 

are considering working or enlisting, the middle to lower part of the 
AFQT distribution might be more fertile ground for recruiting efforts. 
We also observe that family socioeconomic status has less impact on 
recruiting decisions for this group, although marriage and fertility 
continue to have a strong influence. 
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Our measure of recruiter density appears to show that more re- 
cruiters per potential recruit is effective in attracting recruits away 
from college, but is less effective in competing with work. Among the 
new variables we have been examining, we find that having a parent 
in the military, English not being the person's first language, whether 
the youth or a friend had been arrested, and marijuana use are also 
important predictors of enlistment in the three-choice model. 

CONCLUSION 

Despite the numerous changes that have occurred between the early 
1980s and 1992-1994, our estimates of individual enlistment decision 
models generally find that the same variables were important predic- 
tors of enlistment in the two periods. To try to capture some of the 
changes since the earlier models were estimated, we also modified 
the specifications used in those studies. We found a few new vari- 
ables that were predictive of enlistment, namely a proxy for immi- 
grant status for seniors, and having a parent in the military or having 
been arrested (or having a friend who had been arrested) for gradu- 
ates. Given that these variables are really just proxies for other 
underlying concepts, these findings warrant further exploration. 

We also furthered understanding about the competition military re- 
cruitment faces with results from a three-choice model, which com- 
pares the probability of choosing to enlist in the military, enter col- 
lege, or work after high school. This model suggests a high degree of 
substitutability between college and the military for high-quality 
youth, and between work and the military for other young men. 
Hence, to attract high-quality youth, recruiting incentives should 
focus on attracting college-bound youth rather than on incentives 
oriented toward the labor market. For graduates who have clearly 
chosen not to attend college, the opposite is true. 
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Chapter One 

INTRODUCTION 

After declining continuously since 1989, total Department of Defense 
(DoD) accessions increased for the first time in 1996. In 1997, total 
accessions rose again, posting a gain of nearly 5 percent. During the 
drawdown, however, recruiting resources had been cut dramatically 
and continued to remain at relatively low levels until the last half of 
this decade. Coupled with reports of declining youth propensity to 
enlist, a strong civilian labor market, and recruiters having difficulty 
meeting goals (see discussion in Orvis, Sastry, and McDonald, 1996) 
this raised the military's concerns about its ability to successfully re- 
cruit at higher target levels. This document is part of a larger project 
that examines recent trends in recruiting and their implications for 
DoD policy and expectations of near-term recruiting success. 

The overall project uses a combination of complementary ap- 
proaches to study recruiting. One approach uses recent waves of 
survey results from the Youth Attitude Tracking Study (YATS) to 
study how youths' perceptions explain recent recruiting trends and 
the implications of trends in these perceptions for recruiting out- 
comes (see Orvis, Sastry, and McDonald, 1996). 

The second approach the project uses to understand recent recruit- 
ing trends explores the aggregate relationships between recruiting 
outcomes and a number of macro-level variables including recruit- 
ing policy, civilian opportunities, and youth population trends. 
Murray and McDonald (1998) indicates how the number of acces- 
sions in a geographic area changes when certain national-level and 
local-area variables change. These variables include unemployment 
rates and youth population, among others. Hence, the aggregate- 
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level models suggest how policy variables and future macro-level 
trends such as unemployment rates or test score trends are likely to 
influence DoD's ability to attract recruits. 

This report uses a third approach to examine recent recruiting 
trends. We investigate the determinants of individual-level enlist- 
ment decisions. The research investigating individual enlistment 
decisions answers questions about the characteristics of individuals 
who enlist and what factors influence the choices of those who do 
and do not enlist. These characteristics include race and ethnicity, 
marital status, and family background variables. Other factors that 
may influence individual enlistment decisions are local labor-market 
conditions and local higher education costs and opportunities. The 
individual-level models indicate which types of individuals are most 
likely to enlist so recruiters can target these individuals, helping DoD 
obtain the required number of recruits at the lowest possible outlay 
of recruiting resources. 

The last DoD-sponsored studies using an economic model of indi- 
vidual enlistment decisions were Hosek and Peterson (1985), which 
analyzed the enlistment decisions of young men, and Hosek and Pe- 
terson (1990), which compared the enlistment decisions of young 
men and women. These studies used the 1980 wave of the National 
Longitudinal Survey of Youth (NLSY) and the 1979 DoD Survey of 
Personnel Entering Military Service. They show that among those 
eligible to enlist, the decisionmaking process differs according to 
whether the youth is a high school senior or a graduate, and whether 
the youth is male or female. 

The data used in the Hosek and Peterson studies are now nearly two 
decades old. Since the late 1970s, numerous changes have taken 
place that may have influenced individual enlistment probabilities. 
Among them are: the youth cohort is slighüy smaller, the total num- 
ber of recruits needed has fallen sharply, a larger share of youths are 
minorities and immigrants, youth aptitudes have risen, recruiter 
management has changed, a higher fraction of youths are attending 
college, the earnings of high school graduates have declined relative 
to college graduates, more recruits are female, the military experi- 
enced the drawdown, and we engaged in the first war since Vietnam. 



Introduction 

This study estimates individual enlistment decision models using a 
more recent data set, the National Educational Longitudinal Study 
(NELS), which was fielded in 1992 and 1994. First, we replicate the 
Hosek and Peterson studies (1985, 1990) with the more recent NELS 
data. Our objective in conducting this replication is to identify the 
extent to which there were changes in the variables that predict in- 
dividual enlistment choices between 1980 and 1992. 

Next, we estimate additional models of enlistment decisions that ex- 
pand upon the model of Hosek and Peterson. The primary innova- 
tion we make in our extension of this model is to explore the role of 
educational activities as alternatives to military enlistment. Although 
their theoretical discussion recognizes that enlistment involves an 
individual's choice among school, work, and military service, data 
limitations required Hosek and Peterson to estimate an enlistment 
model as a bivariate choice between enlistment and other activities. 
Their model includes variables that measure civilian labor-market 
conditions to capture the relative attractiveness of the other activi- 
ties. Because of the increase in postsecondary school attendance— 
particularly for populations of youths with characteristics similar to 
military recruits—we include variables intended to capture the at- 
tractiveness of attending college instead of enlisting. We examine 
the viability of expanding the set of alternatives to military service in 
two ways. First, we estimate the bivariate model including additional 
schooling variables. Second, we estimate a trivariate model that not 
only includes the additional schooling variables, but also models the 
decision as being one between enlistment, civilian labor force partic- 
ipation, and enrolling in school. Other innovations to the model we 
explore are a slightiy different way of including AFQT score in the 
model and including some additional covariates. This is motivated 
by the changes, enumerated earlier, in the recruiting environment 
since the time that Hosek and Peterson specified their model. Since 
AFQT is an important explanatory variable that is not included in the 
NELS data, an earlier phase of this project predicted AFQT scores for 
the NELS participants. These results are reported in detail in Kilburn 
etal. (1998).1 

1The other report, Kilburn et al. (1998), also discusses some of the implications of the 
estimated test score patterns for recruiting policy. 
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This report has six chapters. Chapter Two outlines the decision 
model that provides the framework for studying individual enlist- 
ment decisions. Chapter Three describes changes such as civilian 
labor market and college enrollment patterns that would suggest the 
results reported in Hosek and Peterson might differ from those esti- 
mated with more contemporary data. Chapter Four describes the 
NELS. Chapter Five reports the results of our replication of the 
Hosek and Peterson specification and of our new three-choice speci- 
fication of individual enlistment decisions. Chapter Six discusses our 
findings and their implications for recruiting policy. 



Chapter Two 

MODEL OF INDIVIDUAL ENLISTMENT DECISIONS 

This chapter begins by presenting the economic model that serves as 
the theoretical framework for studies of individual enlistment deci- 
sions (see Hosek and Peterson, 1985, 1990; Kilburn, 1994; Kim et al., 
1980; and Orvis and Gahart, 1985). Then we review the Hosek and 
Peterson specification of this framework—that is, what variables 
Hosek and Peterson included in their estimates. We review this 
model because the first objective of our report is to compare esti- 
mates of this specification of enlistment with the more recent NELS 
data to the Hosek and Peterson estimates, which use data from 1980, 
to see if the effects of variables changed during the 15-year period. 

THE RANDOM UTILITY FRAMEWORK 

Earlier economic models of individual enlistment decisions (Hosek 
and Peterson 1985, 1990; Gorman and Thomas, 1993; Kilburn, 1994; 
and Kim et al., 1980) are variants of the random utility model 
(McFadden, 1983). We outline the general random utility framework 
here, and later show how the Hosek and Peterson specification and 
our innovations are variants of this framework. 

The individual who is deciding whether or not to enlist is eligible for 
military enlistment and can choose between enlistment and other 
activities such as college, employment, and working in the home. By 
assumption in the basic random utility framework, individuals 
choose the activity that yields the highest expected utility. An indi- 
vidual chooses to enlist in the military if the utility of enlisting is 
greater than the utility of the other alternatives, or 
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Utm>Ui]toij=l,2...J, 

where U indicates utility, i represents the individual, m represents 
the military, and; represents nonmilitary alternatives. 

This behavioral model is translated into a statistical model by ex- 
pressing the likelihood that an individual makes the observed choice 
as a probability. The probability that an individual chooses to enlist 
over some other activity, j, is 

Vr(uim>Uij). (1) 

We let the approximate utility to individual i of alternative it be a 
function of characteristics of the individual xt and a random error 
component eik such that 

Uik = fkQ^i)+eik. 

The Xt include characteristics such as the resources the individual's 
family has for funding educational investments, the person's AFQT 
score, and other characteristics that would be expected to alter the 
relative utility of the competing alternatives. Models of occupational 
or educational choice typically specify the utility of the alternatives 
as a function of potential wages, investment cost, earnings growth, or 
returns to investment (see Manski and Wise (1983), Willis and Rosen 
(1979), and Hosek and Peterson (1985), for example). 

Rewriting equation (1) in terms of the observed characteristics of the 
individual and the error component produces the following expres- 
sion for the probability that the individual chooses to enlist in the 
military, m: 

Pr([/m(X(.) + £,m] > [fj{Xt) + E(j])f0Tanj. 

Assuming a linear form for the function fk(Xi) and an extreme value 
distribution for the error yields the multinomial logit model 
(McFadden, 1983): 



Model of Individual Enlistment Decisions 

Pr(fc = m) = 
eb'"x> 

I 
k 

Wi 

This is the statistical model we estimate. It expresses the probability 
that the individual chooses choice m as a function of the characteris- 
tics of the individual and the attributes of the choices. The estimates 
of interest will be the coefficient values, ß, and their significance 
levels. 

The probability that each individual enlists rises as the coefficients 
on the individual characteristics and choice attributes are higher for 
enlistment than other alternatives. In terms of the equation above, 
this is equivalent to saying that the probability that an individual en- 
lists is higher when ßm > ßk. This implies that having a particular 
characteristic raises the probability that the person enlists more than 
it raises the probability that the individual chooses one of the other 
alternatives. 

Individual characteristics influence the probability that one person 
enlists relative to another person. One person will be more likely to 
enlist than another person if that individual has characteristics that 
tend to raise the utility of enlisting relative to other alternatives, or 
the probability of enlisting rises as the military alternative has at- 
tributes that raise the utility of enlisting relative to the other alterna- 
tives. For example, if a particular individual characteristic, say Xa, 
raises the probability of enlisting more than that of choosing the al- 
ternatives (j8mi > ßki), then people with higher levels of Xa will be 
more likely to enlist than people with lower levels of Xn. 

Now we will put the research questions of this report in terms of the 
statistical model we just outlined. Our first objective is to compare 
estimates of the enlistment model Hosek and Peterson obtained 
from the 1980 NLSY data to estimates based on the more recent 
NELS data. In terms of the statistical model above, this involves two 
comparisons. First, we will compare the coefficient estimates we 
obtain for ß using the NELS to the estimates Hosek and Peterson 
(1990) obtained. Second, we will compare the levels of the character- 
istics, Xi, in the NELS data to the levels in the NLSY data Hosek and 
Peterson used. 
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Our next objective is to explore the possibility that other variables 
should be included in the model. This means that we will add vari- 
ables to those included by Hosek and Peterson and determine 
whether those variables are statistically significant in the estimates. 
In other words, we will add variables to the set Hosek and Peterson 
included in Xt and reestimate the model. As discussed in more detail 
below, we select variables to add based on theoretical considera- 
tions. Our final objective is to examine whether estimating the 
enlistment choice as compared to two alternative choices—college 
attendance and working—rather than one alternative choice—not 
enlisting—as in Hosek and Peterson provides additional insights. 
Like Hosek and Peterson (1990), we first estimate a model with only 
two choices, enlisting and not enlisting. Then we estimate a model 
with three choices—enlisting, attending college, and working—and 
compare these estimates to those from the two-choice model. 

HOSEK AND PETERSON SPECIFICATION 

Hosek and Peterson model the choice to enlist as a choice between 
two activities: enlisting and not enlisting. The individual's decision 
rule would then be to enter the military if the expected valuation of a 
military career exceeds the expected valuation of any other alterna- 
tive. Our outline of the random utility model above stated that the 
model examined the choices of eligible individuals. Hosek and 
Peterson take individuals in their sample to be eligible if their AFQT 
score as measured in the NLSY is in the legally eligible range—that is, 
their score is above the 9th percentile (see Kilburn et al. (1998) for a 
more thorough discussion of eligibility based on test scores). 

Now we discuss the variables that Hosek and Peterson (1985, 1990) 
included when they estimated the two-choice model. They base 
their specification on theories of career choice from the youth's per- 
spective and theories of recruiter behavior from the DoD perspec- 
tive. These papers model the decision to enlist of two segments of 
the recruiting market: high school seniors and nonstudent high 
school graduates—seniors and graduates, for short. The hypothesis 
behind segmenting the recruiting market is that the determinants of 
enlistment decisions vary by segment. Consistent with this, Hosek 
and Peterson (1985, 1990) in fact find that graduates' decisions re- 
spond more to work-related variables like wage rates, job tenure, 
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labor force experience, employment status, and duration of jobless- 
ness. In contrast, the decisions of seniors are more responsive to 
variables related to education, including learning proficiency mea- 
sures, the ability to finance additional education, and measures of 
parental influence. They also find that results differ according to 
whether the individual expects more education or not. 

As noted by Dertouzos (1985), recruiting outcomes are not only the 
result of supply factors such as individual decisions about enlist- 
ment, but are also influenced by demand on the part of the military. 
Hence, in addition to factors that would affect individual decision- 
making, Hosek and Peterson incorporate into their model features 
that represent the military's demand for new recruits. These include 
factors like recruiter density and measures associated with enlist- 
ment standards such as whether the individual has a test score in the 
unacceptable range. 

Here we briefly outline the factors that Hosek and Peterson include 
in their specification. First we review the variables that are related to 
recruit supply, and then we review the variables related to the de- 
mand for recruits from military recruiting and alternative activities 
like college and labor force participation. 

Determinants of Individual Decisions: Supply Factors 

Expected returns to education. The first factor in this category is 
learning proficiency. Individuals with higher learning proficiency 
would be expected to have higher returns to educational investments 
and would therefore be more likely to acquire more education after 
high school and less likely to enlist in the military. The variables we 
use to measure learning proficiency are estimated Armed Forces 
Qualification Test (AFQT) score and age when a senior. The AFQT is 
administered by the military to applicants to the enlisted force, and it 
is designed to measure successful completion of advanced military 
training, or trainability. We would expect that individuals with 
higher AFQT scores would have higher learning proficiencies. The 
higher is age when a senior, the lower we would expect learning pro- 
ficiency to be. This is because individuals at a higher age when a 
senior have taken more years to complete high school than their 
younger counterparts. 
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Hosek and Peterson (1985) hypothesize that learning proficiency 
should be less important as a determinant for the enlistment choices 
of graduates than seniors. This is because graduates have revealed a 
low propensity to continue on in school, and since their likelihood of 
attending college should rise little with increases in learning profi- 
ciency, the measure of learning proficiency should have little impact 
on their enlistment decision. 

A second factor in this category is educational expectations. To the 
extent that individuals expect more education, we would predict that 
they would be more likely to pursue more education and therefore 
less likely to enlist in the military. Variables that measure an individ- 
ual's educational expectations include whether he or she expects 
more education and mother's education. The variable mother's edu- 
cation proxies for parents' education. This is because parents' edu- 
cation is highly correlated and the data are more likely to include 
mother's education than father's education, since fathers are absent 
from the household more often. We expect that youths whose par- 
ents have more education will themselves be more likely to obtain 
more education. This is because the cost of obtaining information 
about college application procedures, college alternatives, and ca- 
reers for college graduates ought to be lower for individuals whose 
parents attended college and because more-educated parents may 
have a taste for higher education. 

Hosek and Peterson (1985) indicate that educational expectations 
may have different effects on the likelihood of enlistment for seniors 
and graduates. Since such an important component of military en- 
listment is on-the-job training, it may be that for graduates—who 
have demonstrated a low propensity to attend college—expecting 
more education may make them more likely to enlist in the military 
than to pursue alternatives with fewer training opportunities. In 
contrast, seniors who indicate they expect more education would be 
less likely to enlist in the military and more likely to pursue educa- 
tional alternatives. 

Education costs and availability. A second type of factor expected to 
influence individual enlistment decisions is the cost and availability 
of higher education. Individuals who face higher education costs or 
lower availability will be more likely to enlist than choose an educa- 
tional activity. Variables that Hosek and Peterson used to represent 
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education costs and availability include family income, number of 
siblings, and live at home. Following Becker's theory of human capi- 
tal (Becker, 1975), we expect that individuals with higher family 
income are more likely to be able to finance higher education. 
Holding all else constant, we expect individuals in families with a 
greater number of siblings to have less resources available to finance 
the education of each child. Finally, we expect individuals who live 
at home to be better able to pay for higher education since they are 
taking advantage of the economies of scale associated with living 
with their family and are not likely to be expected to contribute much 
in the form of rent or housing costs. 

Civilian labor market opportunities. A third type of factor that 
Hosek and Peterson included in their model was measures of civilian 
labor market opportunities. They include variables reporting each 
individual's labor market opportunities, including employment sta- 
tus, hourly wage, weekly hours of work, job tenure, time since last job, 
and for graduates, time since last attended school. As they mention in 
their report, these variables are somewhat problematic as measures 
of civilian labor market opportunities because they represent a 
combination of labor market conditions and choices the individual 
has made such as how much to work and the quality of the job 
match. In addition, there is the problem that these variables are only 
observed for individuals participating in the labor force. 

We expect the probability of enlistment to decline with an individu- 
al's wage rate. A higher hourly wage suggests that the value of work- 
ing in the civilian sector will be relatively greater. Similarly, individ- 
uals with greater weekly hours of work and job tenure might be less 
likely to enlist given that they have demonstrated greater attachment 
to the labor force. However, for seniors, higher levels of these vari- 
ables could indicate a lower likelihood of attending college, which 
could lean in favor of the respondent enlisting rather than attending 
college. The longer the time since last job and, for graduates, time 
since last attended school, the more likely is enlistment given that the 
individual has demonstrated a low value for the competing alterna- 
tives. 

Race and ethnicity. The Hosek and Peterson model also includes 
variables that indicate whether a respondent is of Hispanic ethnicity 
or, if not Hispanic, then of black race. Blacks have been historically 
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overrepresented among enlistees (see Binkin et al., 1982; Phillips et 
al., 1992). Some have reasoned that this is due to blacks having rela- 
tively fewer civilian educational and job opportunities than whites 
(Hosek and Peterson, 1985; Binkin and Eitelberg, 1986; and Phillips et 
al., 1992). In addition, the military is often perceived as a meritoc- 
racy that is not subject to the same degree of racial prejudice as the 
civilian world (see Segal (1989) and Segal, Bachman, and Dowdell 
(1978), for example). While no study has conclusively identified the 
reasons for black overrepresentation, several studies have found that 
even after controlling for other background variables that are likely 
to be correlated with race—such as mother's education, family in- 
come, number of siblings, and others—blacks are still more likely to 
enlist than observationally similar whites (Hosek and Peterson, 1985, 
1990; Kilburn, 1994). 

As discussed in Gorman and Thomas (1993), race is correlated with a 
number of other factors associated with enlistment, such as AFQT 
scores and family income. Therefore, to estimate the effects of race 
on enlistment net of these other characteristics, it is important to in- 
clude these other factors as covariates in the model so that they are 
held constant when estimating the race effect. 

Like blacks, Hispanics are not as successful in the labor market and 
do not attain as much education as whites (Bean and Tienda, 1987; 
U.S. Bureau of the Census, 1996). In contrast to blacks, however, 
Hispanics do not appear to be more likely to view the military as a 
superior alternative to the civilian sector. Studies of individual en- 
listment probabilities have found that holding other variables con- 
stant, Hispanics are less likely than whites to enlist (Hosek and Peter- 
son, 1985, 1990; Kilburn, 1994). 

Determinants of Military Behavior: Demand Factors 

As discussed in Hosek and Peterson (1985), the demand side of the 
enlistment market includes a number of factors that cannot be stud- 
ied with individual-level data. These include items that vary at the 
national level but not the local level, like national advertising, the 
effects of enlistment incentives like bonuses and educational bene- 
fits, Delayed Entry Program policy, recruiter management, and oth- 



Model of Individual Enlistment Decisions    13 

ers. These factors are all taken as given.1 Since the model used in 
this report explores variations across states but not across time, we 
examine only the relationship between individual enlistment deci- 
sions and demand factors that vary across states. The three such 
demand factors that we measure are recruiter density, the market 
share of seniors and recent graduates, and AFQT category IV. We now 
discuss each of these in turn. 

Recruiter density. The recruiter density is the number of recruiters 
relative to the male youth population in an area. We expect the 
enlistment probability to rise if the youth is in an area with high 
recruiter density. In an area with higher recruiter density, the indi- 
vidual would be more likely to be contacted by a recruiter and pos- 
sibly persuaded to enlist. We do not expect this relationship to vary 
substantially between seniors and recent graduates. 

Market share of seniors and recent graduates. We also include a 
variable that measures the market share of seniors and recent gradu- 
ates. Note that this is slightiy different from the definition used by 
Hosek and Peterson, which was the proportion of current high 
school seniors and those who were seniors the previous June in an 
area's male youth population. Hosek and Peterson (1985) hypothe- 
size that the greater the number of seniors in an area, the fewer the 
graduate enlistments. Because most seniors are contacted through 
recruiter visits, which do not vary much with the size of the senior 
population, a large share of seniors would lead to a large number of 
senior recruits in the total recruiting goal. As a result, the need to 
contact and recruit graduates would decline, and hence, the proba- 
bility of a graduate enlisting would be lower the greater the share of 
senior and recent graduates.2 

AFQT Category IV. By law (U.S.C. 10, Section 520), individuals scor- 
ing in the 10th through 30th percentiles on the AFQT—AFQT Cate- 
gory rV—are only allowed to enlist in limited numbers: no more than 
20 percent of a fiscal year cohort can come from this category (see 
Kilburn et al. (1998) for further discussion of this issue). However, 

^he net effect of these unmeasured factors is captured by the constant term in the 
probability equations. 
2See Hosek and Peterson (1985, pp. 20-21) for a detailed discussion of this hypothesis, 
which is not repeated here. 
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DoD policy limits this number to no more than 4 percent.3 In addi- 
tion, individuals with scores in this range are less likely to meet the 
enlistment standards for many military occupational specialties 
(Eitelberg, 1988). As a result, we hypothesize that the enlistment 
probability of both seniors and graduates in this score range would 
be lower than for other individuals. 

Applicants with children. No formal prohibitions preclude enlisting 
recruits who have children. However, the services typically do not 
enlist single parents who have custody of minor children or married 
individuals who have a large number of children. This leads us to 
hypothesize that individuals with children would have a lower prob- 
ability of enlisting than would their contemporaries with no children, 
particularly if they were single. 

Correspondence from Dr. W. S. Sellman, Director, Accession Policy, OASD (FMP) 
(MPP). 



Chapter Three 

CHANGES IN THE RECRUITING ENVIRONMENT 

Given the model of individual choice outlined above, what reason do 
we have to reestimate it with more recent data? That is, what has 
changed since 1980 that leads us to question the applicability of the 
Hosek and Peterson estimates to the current environment? A variety 
of factors have changed in the interim—factors that we expect would 
have affected both the individual characteristics and choice at- 
tributes, or X's in the model, and factors that would have affected the 
coefficients, or ß's in the model. We briefly summarize these factors 
here, indicating likely ways they would influence the estimates. 

We maintain the theoretical approach of Hosek and Peterson out- 
lined in the previous chapter. In that model, recruit supply and de- 
mand factors interact to yield recruiting outcomes. The effects out- 
lined here are ceteris paribus—that is, they describe a change elicited 
by one variable at a time while holding constant all other factors in 
the model. Note that like Hosek and Peterson, we only have one year 
of data available and so are not able to explore across time variation 
in variables. Hence, we do not explicitly test whether the changes 
discussed in this chapter have specific effects on the model in our 
later empirical chapter. The discussion here is meant to be a survey 
of some of the possible factors that changed between the early 1980s 
and collection of the NELS data that might have influenced the rela- 
tionship between individual characteristics and enlistment proba- 
bilities. 

In general terms, a change that is related to one of the variables we 
include in the model is likely to result in a change in the levels of the 
variable or in the estimate of the coefficient for that variable. For 

15 
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changes related to factors that are not explicitly incorporated via one 
of the explanatory variables in the model, the effect is likely to be a 
change in the intercept term. Again, we group these factors accord- 
ing to whether they influence recruit supply or recruit demand. First, 
we discuss the factors associated with recruit supply. 

SUPPLY FACTORS 

Shrinking Youth Cohort 

One of the factors included in every aggregate model of recruiting is 
the size of the youth cohort. One estimate is that growth in the youth 
cohort of 10 percent is associated with a 2.4 percentage point in- 
crease in the number of high-quality recruits, all else held constant 
(Asch and Orvis, 1994). In 1980, the number of 18-year-old males in 
the United States was near a peak for this century (see Klerman and 
Karoly, 1994). By 1992, the number of 18-year-old males had shrunk 
to approximately three-quarters the size of the 1980 cohort (U.S. 
Bureau of the Census, Current Population Reports, various issues). 
The decline in the female youth population was similar. Holding 
other factors constant, including demand factors, a smaller youth 
cohort would make an individual in that cohort more likely to enlist. 
In estimates from only one cohort, this would imply that given the 
same characteristics as a youth from a larger cohort, the youth from 
the smaller cohort would be more likely to enlist. Given that this is 
not a factor explicitly included in our model, this change is likely to 
result in a larger estimate of the intercept. 

Greater Share of Minorities and Immigrants in Youth Cohorts 

At the same time that the youth population was shrinking, its com- 
position was also changing. Since the inception of the All-Volunteer 
Force (AVF), blacks have been overrepresented relative to their share 
of the population while other minorities, most notably Asians and 
Hispanics, have been underrepresented relative to their share of the 
population (Office of the Assistant Secretary of Defense, 1996). 
Hosek and Peterson (1985, 1990) report that for both seniors and 
graduates, black youths were more likely to enlist than white youths. 
They found that for Hispanics, their estimate for seniors was 
marginally significant and indicated that Hispanics were more likely 
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than whites to enlist and, for graduates, that there was no statistical 
difference between the enlistment probabilities for whites and His- 
panics. 

Some recent evidence suggests that these trends might be changing. 
The representation of blacks in the armed forces has declined in re- 
cent years. While more than 20 percent of accessions were black 
during the late 1980s, the fraction of new recruits who were black has 
not exceeded 18 percent since 1990 (Office of the Assistant Secretary 
of Defense, 1996). At the same time, the representation of Hispanics 
has increased. Prior to 1989, Hispanics had never comprised more 
than 6 percent of accessions. In 1990 they made up 7 percent of ac- 
cessions, and by 1995 this had risen to 9 percent (Office of the Assis- 
tant Secretary of Defense, 1996). In addition, other racial and ethnic 
groups have begun to make up a larger share of the enlisted acces- 
sion population (Office of the Assistant Secretary of Defense, 1996). 
Other evidence that calls for a reexamination of minority enlistment 
patterns comes from analysis of the Youth Attitude Tracking Survey 
(YATS). Orvis et al. (1996) report that while there has been a recent 
downward trend in enlistment propensity among all youth, this de- 
cline has been particularly acute among black youths. Both evidence 
on the representation of blacks among accessions and the falling en- 
listment propensity among blacks suggest that we would estimate 
lower coefficients on the black indicator variable in our probability 
equations. We anticipate little change in the coefficient on the His- 
panic indicator variable. 

In addition to the fact that the racial and ethnic composition of the 
workforce has changed, there have also been changes in the percent- 
age of immigrants in the workforce. In 1980, 6.6 percent of the male 
workforce was immigrants. By 1992, this percentage had grown to 
just under 10 percent (Schoeni et al., 1996). Furthermore, the growth 
in the representation of immigrants was greatest among workers 
with less than a college education. The largest increases in immigra- 
tion were among groups of Hispanic and Asian descent (Schoeni et 
al., 1996) and these groups tend to be underrepresented in the mili- 
tary (Office of the Assistant Secretary of Defense, 1996). The increase 
in the representation of immigrants in the workforce is likely to con- 
tribute to the rise in the fraction Hispanic in 1992 relative to 1980. 
Since we know little about the enlistment behavior of immigrants or 
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their descendants, it is unclear what effects the rise in immigration 
would have on coefficients in the model. 

Increase in College Attendance 

The rate of school attendance among 18- and 19-year-olds grew 
dramatically over the period 1980 to 1992. In 1980, 46 percent of 18- 
and 19-year-olds were enrolled in school. By 1992, over 61 percent of 
individuals in this age range were enrolled—nearly a one-third in- 
crease (U.S. Bureau of the Census, 1994). Note, however, that this in- 
crease was not equally distributed across racial and ethnic groups. 
The rate of college attendance among whites during this period 
largely followed the overall trend, while the growth in Hispanics' 
college attendance exceeded the overall trend and blacks' college 
attendance did not grow as much as that of the other groups. A 
corollary to the rise in college attendance is the fact that the returns 
to skill in the labor market have increased over the period 1980 to 
1992. It is well documented that during this period, the wages of 
more-educated individuals have risen relative to individuals with a 
high school degree or less (see the review in Levy and Murnane, 
1992). We discuss this issue again below in the context of military 
wages. 

It is likely that individuals who can attend college would be eligible 
for enlistment. Therefore, this rise in college attendance may reduce 
the likelihood that eligible youths enlist in the military. This change 
would show up in our estimates as a drop in the intercept estimate. 
This change is also likely to result in a smaller high school graduate 
pool from which the military can recruit. Recall that Hosek and Pe- 
terson include in the graduate sample individuals who have gradu- 
ated from high school but who are not enrolled in school. 

Another possibility that would be consistent with this change in col- 
lege attendance would be that the coefficients in the model did not 
change, but rather that the characteristics of the population or the 
attributes of the choices changed. For example, say that in the past 
we found that individuals whose mothers had more education were 
less likely to enlist and more likely to attend college than individuals 
whose mothers had less education. If mother's education grew over 
the period, we might observe that individuals were less likely to enlist 
and more likely to attend college while none of the coefficient esti- 
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mates changed. In other words, the observed increase in college at- 
tendance would be consistent with both (1) a change in the intercept 
with no change in the effect of mother's education or in the levels of 
mothers' education, and (2) no change in the intercept, no change in 
the effect of mother's education, and growth in mother's education. 

Finally, given the rise in the returns to education, it may be the case 
that there has been a change in the relationship between enlistment 
probability and some of the variables in the model that represent ed- 
ucational alternatives. For instance, family income is included in the 
model because it is believed that families with higher income are 
better able to finance children's education and therefore their chil- 
dren would be less likely to enlist. If the returns to education have 
grown substantially, it may be the case that individuals are more 
willing to take out loans or consider alternatives to family financing 
of education. If this were the case, we may observe a decline in the 
size of the coefficient on family income in our model. 

Youth Aptitudes Have Risen 

In another report that is part of this project, Kilburn et al. (1998), we 
estimate that slightly more high school seniors are "high quality"— 
AFQT CAT I-IIIA—in 1992 than in 1980. In addition, we found that 
slightiy fewer seniors were ineligible due to low AFQT scores in 1992 
than in 1980. The changes in youth aptitudes over the period varied 
substantially by gender and race/ethnicity, however. Whites experi- 
enced little growth in scores; the increase in blacks' scores was dra- 
matic, and the rise in Hispanics' scores was sizable but less than that 
of blacks. We estimated that while 8 percent of black seniors scored 
CAT I-IIIA in 1980, almost 20 percent did so in 1992. For Hispanics, 
21 percent scored CAT I-IIIA in 1980; by 1992, 27 percent scored in 
this range. We also found that a large part of the gains in black and 
Hispanic test scores was due to growth in females' test scores rather 
than males' scores. 

These results suggest that a higher fraction of minority youths would 
be eligible for enlistment in 1992 than in 1980. This implies that re- 
cruiters are able to draw from a larger pool of potential applicants. 
This change is likely to manifest itself in two ways. First, we would 
expect to see a difference in the characteristics of the 1992 and 1980 
cohorts. The 1992 cohort should have fewer individuals in the AFQT 
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Category IV, and should have higher fractions of blacks and Hispan- 
ics in the eligible pool. Both of these patterns hold true when com- 
paring the NELS data to the Hosek and Peterson sample. Second, 
holding all else constant, this translates into a larger recruit supply, 
which should result in a smaller intercept estimate. 

Increase in Military Pay and the Decline in Real Wages of 
High School Graduates 

Another factor that is different for individuals considering enlistment 
in 1980 and those considering enlistment in 1992 is the level of mili- 
tary pay relative to civilian pay. Over the period FY80-82, enlisted 
personnel received a 33 percent pay raise to overcome a perceived 
gap between military pay and civilian wages (see Office of the Secre- 
tary of Defense, 1991, pp. 30-31). At the same time that real military 
pay for enlistees was rising (Hosek, Peterson, and Heilbrunn, 1994), 
the civilian pay of similarly educated civilian workers—those with a 
high school degree but no college—began to slide in real terms. In 
real terms, the average wages for men 25 to 29 years old with a high 
school degree fell by approximately one-tenth from 1980 to 1992 
(Klerman and Karoly, 1994). Moreover, the gap between workers 
with a college degree and those with less education has been widen- 
ing since the early 1970s. 

These changes in wage structure all work together to make the mili- 
tary a more attractive employment option in 1992 than in 1980 for 
individuals who are unlikely to pursue education beyond a high 
school degree. This could have the effect of raising the probability of 
enlistment for individuals toward the lower end of the test score dis- 
tribution, since they are less likely to attend college. This might im- 
ply a smaller coefficient on the AFQT percentile variable but a larger 
one on the AFQT Category IV variable, holding all else constant. 

Desert Storm and Rise in Deployments 

Operation Desert Storm took place during the senior year of mem- 
bers of the NELS sample. In addition to this highly publicized de- 
ployment were a number of smaller deployments over the period 
1992-1994 and a growing operating tempo overseas (Hosek and 
Totten, 1999). In contrast, individuals in the NLSY sample were con- 
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sidering enlistment in 1980, a period of relatively modest deploy- 
ments following the cessation of the Vietnam War. There has been 
speculation that higher operating tempo and more deployments 
have contributed to a perception of greater risk of military life among 
youths (Office of the Assistant Secretary of Defense, 1995), and there 
is evidence of a downturn in propensity immediately after the Gulf 
War (Orvis et al., 1996). On net, the perception of a rise in deploy- 
ments could either lower or raise individuals' probability of enlisting 
and, in our model, lower or raise the intercept estimate. On one 
hand, more deployments could be associated with greater risk or dis- 
ruption of service members' personal lives, which might lower enlist- 
ment rates. On the other hand, deployments might be desirable to 
potential recruits in that they increase opportunities to carry out the 
services' mission and to serve the country. Another possibility is that 
the effect of deployments on enlistment would depend on youths' 
perceptions of the type of deployments. This is similar in spirit to 
findings that service members with short deployments are more 
likely to reenlist than those with no deployments, but that as the 
length of deployments grows, individuals are less likely to reenlist 
(Hosek and Totten, 1999). 

DEMAND FACTORS 

In addition to the changes in factors associated with the supply of 
recruits, there have been changes in a number of demand-related 
factors. 

Smaller Recruiting Requirements 

With the drawdown in the size of the military that took place over the 
period 1990-1993 came a more than proportionate cutback in re- 
cruiting requirements. These reductions were dramatic: in the 
Army, about 130,000 recruits were inducted in 1979 but only about 
75,000 entered in 1992. Across all the services, non-prior-service ac- 
cessions fell from over 350,000 in 1980 to just over 200,000 in 1992 
and 1993. This implies that all else equal, a youth in 1992 would be 
less likely to enlist than a youth in 1979. Such an effect would lead to 
a lower coefficient estimate for the intercept term. 
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Rising Recruit Quality 

At the same time that total non-prior-service accession requirements 
were shrinking, the quality of recruits was rising as measured by 
AFQT scores. In 1992, both the fraction of high-quality recruits and 
the absolute number of high-quality recruits were substantially 
larger than in 1980. In 1980, about 49 percent of new recruits scored 
in the upper half of the AFQT distribution. By 1992, 75 percent of 
new recruits scored in the upper half (Office of the Assistant Secre- 
tary of Defense, 1996). This would favor the chances of high-quality 
youths enlisting in 1992 relative to their counterparts in 1980. Note 
that accompanying this would be a concomitant reduction in the 
chances of observing a low-quality youth enlisting in 1992 relative to 
1980. This would result in a larger estimate for the coefficient on 
AFQT score because a higher AFQT score would raise the probability 
that an individual enlists in 1992 even more than it did in 1980.1 In- 
dividuals with extremely low AFQT scores should be even less likely 
to enlist in 1992 than individuals with low scores in 1980. Therefore, 
we expect the new coefficient estimate for the variable AFQT Cate- 
gory IV to be lower than that estimated by Hosek and Peterson. 

Expansion of Women's Roles in Military 

The expansion of women's roles in the military is likely to have raised 
the relative odds of women enlisting and lowered the relative odds of 
men enlisting. Two types of policies are explicitly directed toward 
raising women's participation. One is that more military occupa- 
tional specialties (MOSs) have become open to women over the last 
decade and a half (Harrell and Miller, 1997). With more opportuni- 
ties to serve, women's enlistment is becoming less demand- 
constrained. The second policy aimed at boosting women's partici- 
pation has been recruiting goals for female recruits (see Oken and 
Asch, 1997). Combined, these changes are likely to raise women's 
likelihood of enlisting but also to reduce men's likelihood of enlist- 
ing. Therefore, our estimates of the intercepts in men's equations 
ought to be lower as a result. 

JNote that below we suggest an alternative hypothesis for the relationship between 
AFQT scores and enlistment probability that is related to a different change in the 
environment. 
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Cutbacks in Advertising 

The services cut back on advertising expenditures during the draw- 
down period (Asch and Orvis, 1994). It has been shown that advertis- 
ing has both an immediate and lagged effect on the number of high- 
quality enlistments (Dertouzos and Polich, 1989). Given that adver- 
tising campaigns may take a long time to have an impact on 
enlistment decisions, it is not clear what short-run downturns in 
advertising dollars imply for short-run enlistment numbers. Hence, 
the impact of the overall reduction in advertising expenditures dur- 
ing the drawdown period on the number of enlistments is unclear. 

Reduction in Number of Recruiters 

As part of the drawdown, when recruiting requirements dipped, the 
services reduced the number of recruiters (Asch and Orvis, 1994). 
Aggregate models of recruiting find that the number of recruiters is 
an important determinant of the high-quality recruit yield. For in- 
stance, a 10 percent increase in the number of recruiters could result 
in close to 6 percent more high-quality recruits (Asch and Orvis, 
1994). The number of production recruiters in the Army fell approx- 
imately 5 percent between 1980 and 1992, from 4,708 to 4,463. The 
effect of this trend on individual enlistment probabilities is likely to 
be a decline in the intercept of the 1992 estimates relative to the 1980 
estimates. Note that an overall drop in the number of recruiters may 
be related to the estimate of the coefficient on the recruiter density 
variable. This coefficient measures the difference recruiter density 
makes across geographic units at a point in time. If the average 
number of recruiters nationwide dropped, it may mean that the ef- 
fect of adding an additional recruiter in a geographic area has risen 
due to diminishing marginal returns. That is, the lower the number 
of recruiters, the greater the marginal benefit may be of adding an 
additional recruiter. Hence, we may also observe an increase in the 
coefficient on recruiter density as a result of the decline in the num- 
ber of recruiters between 1980 and 1992.2 

2For a review of the influence of recruiter density on enlistment in aggregate models, 
see Murray and McDonald (1998). 
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Changes in Recruiter Management 

The four services use a variety of incentive plans and quota systems 
to encourage recruiters to be most productive. For example, incen- 
tive plans such as the Navy's Freeman Plan could alter the relative 
odds of recruiting a high-quality versus a low-quality recruit (Asch, 
1990). Other recruiting policies may affect the likelihood that fe- 
males or individuals from particular ethnic groups enlist (see Oken 
and Asch, 1997). In addition, there are other players in the recruiting 
system such as job counselors, who are also subject to incentive 
plans (Asch and Karoly, 1993). Recruiter management has a compli- 
cated history: it took a different course in each of the four services, 
and the nature and structure of recruiter incentives changed many 
times between 1979 and 1992 (see Oken and Asch, 1997). Due to the 
diverse nature of the changes in recruiter management over the pe- 
riod 1980-1992, we do not have specific hypotheses on how these 
changes would have influenced the estimates of the individual en- 
listment model. While we do not explicitly measure recruiter man- 
agement variables nor include them in our model of individual en- 
listment decisions, it is worth noting that this is an area warranting 
additional investigation. 

Altering Enlistment Incentive Programs 

A final demand-side factor that has changed over the period between 
the Hosek and Peterson studies and our study is educational assis- 
tance programs and enlistment bonuses offered to potential recruits. 
The basic idea behind the educational assistance programs is that 
offering to pay for postservice education will be especially effective in 
attracting high-quality recruits (Fernandez, 1982). Educational 
benefits were introduced and tested in the early 1980s in response to 
difficulties in attracting the desired levels of high-quality recruits 
(Asch and Dertouzos, 1994). In the mid-1980s, Congress created the 
Montgomery G.I. Bill and the Army College Fund. Enlistment 
bonuses are often targeted to high-quality youth willing to sign up for 
hard-to-fill occupations, or they may be used to lengthen term-of- 
service agreements or accomplish other specific recruiting objec- 
tives. The enlistment bonus program was significantly expanded in 
1982 (see Asch and Orvis, 1994). In general, it appears that more en- 
listment incentive programs were available to the 1992 cohort than 
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to the 1980 cohort, in terms of both enlistment bonuses and educa- 
tional incentives. Given that most of these incentives were directed 
at higher-quality individuals, we hypothesize that these programs 
would have the effect of further raising the coefficient on the AFQT 
variable. 

Higher Crime Rate Among Youth 

One of the eligibility requirements for enlistment is passing a moral 
screen. This includes having been law abiding. Potential recruits 
may have had increasing difficulty meeting this enlistment standard 
between 1980 and 1992 due to an increase in the arrest rate among 
juveniles for violent crimes and weapons violations. The rate of ar- 
rest for these two types of violations rose by one-third between 1980 
and 1992, from 5.8 per one thousand to 7.7 per one thousand (U.S. 
Bureau of the Census, 1994) .3 Counteracting this trend in youth ar- 
rests for violent crimes are the trends for youth arrests on drug 
charges, which actually declined over the period 1980 to 1992. In 
1980 the arrest rate for drug violations was about 9.5 per thousand 
while the rate was about 5.5 per thousand in 1992 (U.S. Bureau of the 
Census, 1994). On net, since recruits are more likely to be able to get 
a moral waiver for drug violations than for violent crime offenses, we 
expect the rise in violent crime arrests to dominate the drop in drug 
arrests. Since there are no variables corresponding to arrests in the 
Hosek and Peterson model, we expect this change would manifest 
itself in a small, perhaps imperceptible, decline in the intercept. 

INNOVATIONS IN THE SPECIFICATION 

In addition to estimating an individual enlistment model that con- 
tains the same variables that Hosek and Peterson used, we also esti- 
mate a model that adds some variables and omits some variables. 
Some of the innovations we make are suggested by the changes 
enumerated above that have taken place since Hosek and Peterson 
estimated their model. Other innovations in the specification are 
suggested by economic theory. First we describe the changes to the 

3A juvenile here is defined as a person between the ages of 10 and 17. 
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specification that are suggested by changes that took place between 
1980 and 1992. 

The first innovation we make in the specification is to add an in-state 
college tuition variable. We include this variable because the rise in 
college attendance rates suggests that characterizing the college op- 
portunities of potential recruits is an increasingly important dimen- 
sion of the enlistment decision. The probability that an individual 
enlists should be positively related to the college costs that individual 
faces. Different states subsidize public higher education to varying 
degrees, so the tuition at these institutions differs. Prior studies have 
found that military enlistment is higher in states with lower college 
tuition (Kilburn, 1994) and that college attendance is higher in states 
with lower tuition (Kane, 1994). In 1992, the year most of the NELS 
respondents would have entered college, average in-state tuition 
ranged from $830 to $5,300 per year. Given that college attendance 
rates rose between 1979 and 1992, it may be that the cost of educa- 
tion is even more important for the NELS respondents than for the 
NLSY sample Hosek and Peterson used. While we cannot evaluate 
whether college costs became more influential for enlistment rates 
during this period, we examine whether this variable influences en- 
listment probabilities for the NELS sample. 

We also add a variable indicating whether a respondent is from a 
family likely to have recently immigrated to the United States. As 
discussed earlier, immigrants are one of the fastest-growing seg- 
ments of the youth population, and little is known about their en- 
listment behavior. We include a variable that specifies whether En- 
glish is the respondent's second language to indicate whether he or 
she is likely to have come from an immigrant family. While it is not 
clear what sign the coefficient on this variable would have, one piece 
of evidence is at least suggestive. Many immigrants in the 1980s and 
1990s were Hispanic, so the immigrant groups may exhibit enlist- 
ment behavior that is similar to that of Hispanics. 

As discussed above, another change that has taken place since the 
late 1970s is the growth in youth arrests for violent crimes along with 
a declining arrest rate for drug violations. Given that the military has 
moral requirements that limit the enlistment opportunities of indi- 
viduals with arrest records and that the military prohibits drug use, 
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the trend in violent crime arrests could be reducing recruit supply 
while the trend in drug arrests could be increasing potential recruit 
supply. Two variables from the NELS are included in our new speci- 
fication to proxy for behaviors that violate the military's moral code. 
The first variable reports whether the individual or a close friend has 
ever been arrested, and the second indicates whether the respondent 
has ever used marijuana. In addition to these two variables, we in- 
clude variables that indicate when they are missing. We hypothesize 
that the coefficient estimate for both of these variables should be 
negative, indicating that individuals in those categories would be less 
likely to enlist.4 

The last variable we add to the new specification is one that indicates 
whether either of the respondent's parents was in the military at the 
time of the 1992 survey. Economic research on occupational choice 
has found that children of individuals in a particular occupation are 
more likely to choose that occupation than are children whose par- 
ents are not in that occupation (Reville, 1996). Research on military 
occupational choice reports that military careers are even more likely 
to follow family lines than civilian occupations (Thomas, 1984). 
Therefore, we expect that children whose parents were in the military 
ought to be more likely to choose to enlist, so we should find a posi- 
tive coefficient on this variable.5 

Next we make a few innovations to the specification that are driven 
by theoretical considerations. First, we include AFQT category indi- 
cators rather than AFQT percentile score. We make this change be- 
cause tabulations of enlistment across the AFQT distribution show 
that enlistment does not uniformly rise or fall as AFQT percentile in- 
creases. Instead, for seniors, individuals toward the middle of the 
distribution are more likely to enlist, implying that the probability of 
enlisting first rises as AFQT percentile goes up from zero and then 
falls as the AFQT percentile reaches the highest categories (see Table 

4Note that it is unclear how reliable self-reporting of criminal behavior and drug use 
is. The missing indicators for these variables may indicate unwillingness to report the 
behavior. 
5Note that our variable does not indicate whether the respondent's parents were ever 
in the military, only whether one of the parents was in the military at the time of the 
1992 survey. 
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3.1).6 Including the AFQT categories rather than AFQT percentile 
allows us to capture this nonlinear relationship between AFQT and 
enlistment. For graduates, the enlistment rate is highest for CAT I 
and CAT II, and lowest for CAT IV and CAT V. 

The last innovation we make to the Hosek and Peterson specification 
is to remove most of the variables related to current working behav- 
ior. We do this because for the NELS sample, some of the individuals 
who enlisted did not report their prior working behavior, which may 
bias our results for these variables. 

ESTIMATING A THREE-CHOICE MODEL OF ENLISTMENT 

Last we estimate a model of enlistment choice that includes two 
other activity alternatives—college or work/other—rather than just 
one alternative choice—not enlisting.7 There are two advantages to 

Table 3.1 

Percent of Seniors and Graduates Enlisting as of 1994, 
by Estimated AFQT Category 

Seniors Graduates 

Estimated Number in Percent Number in Percent 
AFQT CAT AFQT CAT Enlisting3 AFQT CAT Enlisting3 

I 343 0.86 22 30.05 
II 1,725 3.38 306 15.02 
IIIA 954 4.94 273 7.70 
IIIB 1,406 6.79 600 8.93 
IV 1,550 4.27 1,044 4.43 
V 332 4.54 244 1.04 

aWeighted NELS data. 

6Our AFQT measure is an estimate of the individual's AFQT score in the spring of 
senior year rather than the true AFQT score the person would have obtained at the 
time he was considering enlistment. This is why we have enlistments coming from 
low AFQT categories even though the number of enlistments coming from these 
categories is constrained by legislation. 
7Note that there are other choice sets we could have specified in addition to the three- 
choice model. For example, we could have allowed four choices, adding reserve 
enlistment to the three choices described above. 
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using a trivariate instead of bivariate model of enlistment. First, the 
theory discussions above clearly indicate that some explanatory vari- 
ables are expected to influence the likelihood of enlisting because 
they are associated with greater benefits or cost of going to college, 
while others are expected to influence enlistment because of their 
association with greater benefits or costs of working. Examples of 
covariates that would be expected to be related to college-going as an 
alternative include the family's income and the number of siblings. 
Examples of variables that are associated with the working alterna- 
tive are the unemployment rate and the female labor-force partici- 
pation rate. Using a model with college and working/other as sepa- 
rate alternatives more clearly indicates whether the variables have 
the observed effect on enlistment via the theoretical relationships 
posited above. 

Another advantage of the trivariate model is that we expect some 
explanatory variables to raise the likelihood of enlisting relative to 
college but lower the likelihood of enlisting relative to working/other. 
If this is the case, in the bivariate model the estimated coefficient for 
this variable is likely to tend toward zero, since the alternate choice 
includes both college and work/other. Using the trivariate model 
will enable us to evaluate whether the variable has the expected ef- 
fect relative to the two enlistment alternatives. An example of such a 
variable is the respondent's AFQT score. While we would expect the 
average AFQT scores of enlistees to be lower than the average AFQT 
scores of college attendees, we would expect the average scores of 
enlistees to be higher than those of youths who work right after high 
school. Hence, while the coefficient estimate on AFQT score might 
be zero in the bivariate model—because the negative effect of the 
college alternative and the positive effect of the work alternative can- 
cel each other out—it may be significant and of opposite signs in the 
trivariate estimate of college and work as alternatives to enlistment. 





Chapter Four 

NELS DATA 

The National Education Longitudinal Study (NELS) follows a repre- 
sentative sample of individuals who were eighth graders in 1988, 
obtaining information on high school, postsecondary education, 
work, family formation, and background characteristics. The 1988 
sample was selected using a two-stage probability strategy. In the 
first stage, approximately 1,000 public and private schools were 
selected from the universe of about 40,000 schools containing eighth 
graders. In the second stage, random samples of 24-26 students per 
school were selected. Also included in the sample are a parent, the 
school principal, and two teachers for each selected student. The 
study oversamples Hispanic and Asian students. 

The NELS interviewed respondents in the Base Year (1988), a First 
Follow-Up (1990), a Second Follow-Up (1992), and a Third Follow- 
Up (1994). In most of the follow-ups the school samples were 
"freshened," a process that adds students to compensate those who 
have dropped out, left to study abroad, or emigrated, so that the 
sample remains representative of a random sample of students in a 
particular grade level. Hence, despite the fact that some students 
from each earlier wave of the study were no longer in school, the 
First Follow-Up is representative of students enrolled in 10th grade 
in the spring of 1990, and the Second Follow-Up is representative of 
students enrolled in 12th grade in the spring of 1992. The Third 
Follow-Up was not freshened. 

Each interview includes a student questionnaire for individuals still 
in school, a dropout questionnaire for respondents no longer in 
school, a teacher questionnaire that asks teachers about specific re- 

31 
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spondents as well as class and school climate information, and a 
school questionnaire to obtain characteristics of the school. The 
student questionnaire collects information on family background, 
school activities, plans for the future, and other characteristics. The 
Second Follow-Up also reports the respondent's score on cognitive 
tests in the areas of reading, math, science, and social science. These 
tests are unique to the NELS and were designed to measure the ac- 
quisition of aptitudes appropriate for the 12th grade. This follow-up 
also asks seniors if they have enlisted in the military. 

The third Follow-Up surveys respondents two years after high school 
graduation. This questionnaire asks respondents to report on edu- 
cation, work, family formation, and other activities over this two-year 
period. We can identify which respondents enlisted during the pe- 
riod using both contemporaneous and retrospective questions. 
Hosek and Peterson (1985, 1990) distinguished between seniors and 
graduates. Using the questions in both the Second and Third 
Follow-Ups, we can also distinguish between individuals who en- 
listed while seniors and those who enlisted after graduating.1 

Because it contains a large representative sample of youth who are 
seniors in high school and followed after graduation, this data set is 
well suited to conducting the present study. Other strengths of the 
data set are that it follows respondents after they enlist, it contains a 
test score that can be used to mimic the AFQT, and it contains a rich 
set of background variables like those used in the Hosek and Peter- 
son model. 

Despite the advantages of these data, there are numerous flaws as 
well. First, no oversample of enlistees is available to augment the 
data; the Hosek and Peterson studies were able to use the AFEES2 

data in conjunction with the random NLSY sample. As a result, there 
are relatively few enlistees in the data, somewhat reducing the power 
of our statistical tests. In particular, even if the true effects were the 

While the NELS sample will allow us to study the enlistment behavior of one cohort of 
high school seniors, it does not provide a comprehensive view of enlistment behavior: 
individuals as old as 35 years are eligible to enlist, as are those who never reached the 
12th grade. However, most individuals who enlist do so at the ages at which we 
observe the NELS sample: nearly three-quarters of nonprior accessions are age 20 or 
younger (Office of the Assistant Secretary of Defense, 1995). 
2Armed Forces Entrance Examination Stations. 
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same as in the Hosek and Peterson studies, because our samples are 
smaller, we would be less likely to find statistically significant effects. 
Second, the variables in the NELS are not always defined in exactiy 
the same way as the variables in Hosek and Peterson were, making 
our comparison of results less precise than we would prefer. For ex- 
ample, the NLSY asked for family income using a continuous vari- 
able, whereas the NELS asked for family income in categories of 
income levels. Nevertheless, for all the variables in the Hosek and 
Peterson specification, we are able to find exact or close matches in 
the NELS. 

Among individuals in the NELS who were seniors in 1992, we count 
someone as having enlisted if they answer yes to the question "Have 
you enlisted in the military?" We find that 302 of our 7,671 senior 
males enlisted, or 4.28 percent (weighted) of our senior sample. This 
is slightly higher than the enlistment rate reported for 18-year-olds in 
1992 by DoD (Office of the Assistant Secretary of Defense, 1995). 
Note that our sample only includes individuals who are still in school 
in February of their senior year and does not include dropouts. Since 
dropouts are ineligible for enlistment or at least are allowed to enlist 
only in limited numbers, it is not surprising that we find an enlist- 
ment rate for seniors that is higher than the enlistment rate for 18-. 
year-olds including both seniors and dropouts. 

As in the sample Hosek and Peterson used, the graduate sample in- 
cludes only high school graduates who are not enrolled in school. 
Individuals can be currently serving in the military or engaging in 
some other nonschool activity. We count someone as being enlisted 
if the person meets one of the following conditions in the 1994 wave 
of the questionnaire: 

• Answers yes to the question "Are you now serving on active duty 
in the Armed Forces?" 

• One of the occupation codes for jobs held since graduating from 
high school is "Military" and the branch of the military was either 
Army, Navy, Marines, or Air Force. 

We find that 255 out of 3,562 individuals in our graduate sample en- 
listed in the military, or a weighted 7.17 percent. We do not have a 
comparison group that is similarly defined, making it somewhat dif- 
ficult to assess the reasonableness of this estimate.   However, in 
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1994, the year our sample was reinterviewed, the DoD reports an en- 
listment rate of 2.1 percent for 19-year-olds and 1.3 percent for 20- 
year-olds (Office of the Assistant Secretary of Defense, 1995). Given 
that roughly half of individuals 19 and 20 years old were enrolled in 
school and hence not eligible to be in our graduates sample, this 
would imply that our enlistment rate should be close to 6.8 percent,3 

which is close to the enlistment rate of graduates in our data. 

While the NELS data enable us to compare more recent estimates of 
individual enlistment models to those obtained by Hosek and Peter- 
son, these comparisons have some limitations. First, note that our 
graduate sample is slightly different from the one used by Hosek and 
Peterson in that they included individuals in a range of years past 
high school graduation and who were seniors in different years. Our 
sample only includes individuals who were seniors in 1992 and in- 
terviews them all at a point about two years after graduation. 

Second, our local labor-market variables are based on state means 
rather than the county means used by Hosek and Peterson. We are 
likely to obtain weaker relationships between these variables and 
individual enlistment decisions than those estimated for Hosek and 
Peterson's more refined labor-market measures. 

Second, when comparing the NELS results with the Hosek and Peter- 
son (1990) results, it is important to remember that enlistment is 
much less common in the NELS than in the choice-based sample of 
Hosek and Peterson. While less than 5 percent of the NELS senior 
sample and less than 7 percent of the NELS graduate sample en- 
listed, over 87 percent of seniors in the Hosek and Peterson sample 
enlisted, as did about 78 percent of their graduate sample. This dif- 
ference in enlistment rates across the two samples has implications 
for the relative precision of estimates using the two samples. The re- 
sult is that our regression coefficient estimates have larger standard 
errors, smaller t-statistics, and are less likely to be statistically signifi- 
cant than the Hosek and Peterson estimates. Therefore, even more 
so than in most regression analyses, when comparing the NELS re- 
sults and the Hosek and Peterson results, it is important to compare 
the results of the two studies using statistical tests that incorporate 

36.8 percent = (2.1 percent + 1.3 percent) /one-half. 
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standard error differences rather than by noting differences in statis- 
tical significance. To compare results of the two studies below, we 
present statistical tests of differences. Technical details of the tests 
are provided in Appendix B. 

We do not include women in our study because there are too few fe- 
male enlistees to obtain statistically significant results. Less than 1 
percent of women in any cohort enlist, and given our sample size 
from the NELS, we had only 36 female enlistees in our senior sample 
and 54 female enlistees in our graduate sample. 





Chapter Five 

RESULTS 

This chapter reports our estimates of the models discussed above. 
First, we present estimates of a bivariate model of enlistment that 
replicates the specification in Hosek and Peterson (1990). We com- 
pare our coefficient estimates to theirs and compare the characteris- 
tics of our sample and their sample. Then we estimate the amount of 
differences in enlistment outcomes that can be attributed to charac- 
teristic versus coefficient changes over the period 1980 to 1992. Sec- 
ond, we estimate a bivariate model of enlistment that includes addi- 
tional covariates and deletes some covariates from the Hosek and 
Peterson (1990) specification. Finally, we estimate a multivariate 
model of the choice to enlist versus attend college or work in the 
labor force. 

REPLICATING HOSEK AND PETERSON 

We first estimate a specification that replicates that of Hosek and 
Peterson (1990) as closely as our data will allow. Due to the way 
questions were asked in the NELS, some of the variables we use are 
slightly different from those Hosek and Peterson used. For example, 
we generate a continuous mother's education variable with the cate- 
gorical mother's education variable from the NELS because Hosek 
and Peterson used a continuous mother's education variable from 
the NLSY. Appendix Table A.1 includes the complete set of covari- 
ates along with their definitions and how they might differ from 
those used by Hosek and Peterson. Table A.2 reports the means and 
standard deviations of these variables. 

37 
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Our coefficient estimates for the senior and graduate models using 
the Hosek and Peterson specification are presented in Table 5.1. The 
first two columns report the results for seniors, and the second two 
columns report the results for graduates. Along with the coefficient 
estimates and their standard errors, we report the log-likelihood, a 
Chi-square statistic for a test between our model and a model with 
just a constant, and the "pseudo R-square," which is defined as one 
minus the ratio of the log-likelihood of our model over the log- 
likelihood of the constant-only model. We also report a scale factor, 
a scalar multiple that converts each coefficient estimate into the 
marginal effect of a change in a variable on the predicted prob- 
ability.1 

In the senior model, the significant variables tend to be those that 
theory ties most closely to college attendance alternatives, such as 
AFQT score, mother's years of schooling, family income, and number 
of siblings. In the graduate model, the significant variables tend to 
be those most associated with work alternatives, such as weekly 
hours employed, employment status, and duration of unemploy- 
ment. In both the senior model and the graduate model, many fewer 
variables are significant than was the case in Hosek and Peterson 
(1985, 1990). As mentioned above, this is likely to be due in part to 
the fact that the NELS data have many fewer enlistees than the Hosek 
and Peterson sample. 

Although the model is able to identify some individual characteristics 
that significantly raise the likelihood of enlisting, the predictive 
power of the model is relatively low. The high Chi-square value re- 
ported in the table indicates that the model has significantly better fit 

xFor the logit, the marginal effect of a change in a variable X on the predicted proba- 
bility is 

ax     \d{ß'x)\P' 

The scale factor is this term in brackets and hence produces the marginal effect for any 
variable by multiplying the estimated coefficient for that variable by the constant scale 
factor (see Greene, 1990). The value of the scale factor depends on the point of eval- 
uation; we use the mean value of X 
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Logistic Regression Estimates of Enlistment Probability Using 
Hosek and Peterson Specification, for Seniors and Graduates 

Seniors Graduates 

Coefficient Standard Coefficient Standard 
Variable Estimate Error Estimate Error 

Black -0.4597 0.3113 0.2200 0.2854 
Hispanic -0.6047* 0.3374 0.2396 0.3633 
Age 16 when senior — — -0.9093 1.2091 
Age 17 when senior 0.0726 0.1828 0.0493 0.2220 
Age 19+ when senior -0.3507 0.2923 -0.4089 0.4035 
AFQT score (31-99) -0.0134* 0.0080 0.0117 0.0095 
Category IV indicator -1.0251** 0.4415 0.2919 0.5801 
AFQT score missing "" -1.0022** 0.4582 0.7478 0.5905 
GED — — -0.1084 0.4645 
Mother's years of schooling -0.1351*** 0.0387 0.0280 0.0736 
Mother worked 0.2744 0.2167 0.1877 0.3995 
Family income (in $ thousands) -0.0186** 0.0088 -0.0154* 0.0090 
Family income < $5,200 -0.2190 0.3838 -1.5747*** 0.3816 
Family income missing -1.0522** 0.4881 -1.0555*** 0.3826 
Number of siblings 0.1268** 0.0560 0.0938 0.0711 
Missing number of siblings 0.3306 0.2926 0.0266 0.4077 
Lives at home -0.1202 0.2764 -1.7779*** 0.2836 
Missing lives at home 0.7312 0.5436 — — 
Hourly wage (natural log) -0.6430 0.8161 -0.0469 0.1505 
Wage < $2.25/hour -1.2128* 0.7363 — — 
Hourly wage missing -1.1772 1.4171 4.2439*** 0.7710 
Weekly hours currently 

employed 0.0135 0.0144 0.0722*** 0.0109 
Months employed (natural log) -0.1165 0.0879 -0.0722 0.1630 
Not currently employed -0.1376 1.6231 3.1304*** 1.2218 
Weekly hours not currently 

employed 0.0127 0.0078 0.0632*** 0.0113 
Missing hours not currently 

employed — — 4.2066*** 0.7177 
Months not employed -0.1051* 0.0620 -0.3601*** 0.1013 
Not employed in last 12 months -0.3204 0.9653 4.9063*** 1.9818 
Unemployment rate in county 0.1606* 0.0863 0.0860 0.1146 
Share of seniors and recent 

graduates 2.3461 1.7828 -1.6950 2.9097 
Percent of population that is -0.0690 1.2433 1.2234 

black 1.3002 
Percent of population that is 

Hispanic 5.3661 7.0203 -6.6640 9.5073 
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Table 5.1 (continued) 

Seniors Graduates 

Coefficient Standard Coefficient Standard 
Variable Estimate Error Estimate Error 

Percent of labor force that is 
female -0.0213 0.1070 0.0060 0.1379 

Per-capita personal income -0.0197 0.0123 0.7650 0.5731 
% change in per-capita personal 

income -1.7355 5.0205 -2.5864 5.9378 
TJnemp rate x mos not employed 0.0155** 0.0079 -0.0101 0.0167 
Unemp rate x not employed last 

12 mos 0.0265 0.1326 0.2078 0.3222 
Unemp rate x not currently 

employed -0.1474 0.1303 -0.0605 0.1339 
Recruiter density -1129.144 1497.839 -3.7306*** 1.3491 
Missing state — — 0.9887 6.3854 
Expects more education -0.3313 0.2328 0.5190 0.3953 
Missing expects more education -1.8358** 0.8229 -0.9339* 0.5110 
Plans to get married in next 

5 years 0.5385** 0.2413 0.1696 0.4257 
Plans never to marry -0.0461 0.3622 0.3685 0.5296 
Ever been married — — 0.5247* 0.2984 
Has children — — -0.9775*** 0.2674 
Missing marital information -0.3951 0.2483 -0.1382 0.3166 
Months since school (natural log) — — 0.0507 0.1062 
Some post-HS school — — -0.4289 0.2949 
Constant -0.2491 4.5617 -7.8287 6.5827 

Scale factor 0.0028 0.0188 
Log-likelihood -1248.06 -562.67 
Chi-square 179.07 343.47 
Pseudo R-square 0.0726 0.3861 

Number of observations 7,621 3,554 

NOTES: Significance levels: ***0.01 level, ** 0.05 level, 
that the variable was not included in the model. 

0.10 level. A' 1 indicates 

than a model with just an intercept, but the low "pseudo R-square" 
shows that the model nevertheless explains only 7 percent of the 
variance for seniors but 38 percent of the variance for graduates. 

A customary way to evaluate goodness of fit for a logit model is to 
create a table of "hits and misses." These tables designate observa- 
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tions with a predicted probability greater than 0.50 as a hit and those 
with a lower predicted probability as a miss (see Greene (1990), for 
example). This is not tractable for this problem, however, because 
enlistment is such a rare event in the NELS sample that all predicted 
probabilities were below 0.50. For this reason, we evaluate the fit of 
the model in a slightly different way in Table 5.2. This table shows 
the mean predicted probability of enlisting by actual enlistment sta- 
tus to evaluate whether the model is able to discriminate between 
individuals who do and do not enlist. The senior column reports 
very small differences between the predicted enlistment probabilities 
of enlistees and nonenlistees, further reinforcing the notion that this 
model has relatively low predictive power. The graduate model is 
better able to distinguish between enlistees and nonenlistees, as 
shown by the much larger predicted probability of enlisting for the 
graduate enlistees. Again this is consistent with the earlier informa- 
tion reported in Table 5.I.2 

Now we compare our results to those of Hosek and Peterson. First, 
we compare the coefficient estimates, which are presented in Table 
5.3 for seniors and Table 5.4 for graduates. In these tables, we com- 
pare the NELS estimates and the Hosek and Peterson estimates by 
computing a test statistic for significant differences between the two 
coefficients that approximates a t-statistic. Appendix B explains the 
test in detail. We present the approximate t-statistic along with the 
confidence level at which the two coefficients are statistically signifi- 
cantiy different. 

Table 5.2 

Mean Predicted Probability of Enlisting for 
Seniors and Graduates, by Enlistment Status 

Enlistment Status Seniors Graduates 

Enlistees 0.0700 0.3933 

Nonenlistees 0.0415 0.0468 

Total 0.0428 0.0717 

2Note that Hosek and Peterson (1985, 1990) do not include similar goodness-of-fit 
measures to which we can compare our results. 
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The first table, Table 5.3, shows that roughly a quarter of the senior 
coefficient estimates are different from the Hosek and Peterson esti- 
mates at the 95 percent significance level or higher. The small num- 
ber of significantly different coefficient estimates may be related to 
the fact that many of the NELS coefficients were imprecisely esti- 
mated—that is, they have very wide standard errors that are likely to 
encompass the Hosek and Peterson estimate. 

The most notable differences include some of the coefficients that 
were not statistically significant in our logit estimates, but that Hosek 
and Peterson did find significant. One of these is the coefficient on 
the black race indicator. Hosek and Peterson estimated that black 
men were significantly more likely to enlist than white men. Our 
coefficient estimate on this variable is negative, but not significantly 
different from zero. This finding is consistent with evidence reported 
in another portion of this project: Orvis et al. (1996) find declining 
black propensity rates. Also, we do not find that individuals' age 
when a senior affected their enlistment probability, while Hosek and 
Peterson found higher enlistment probabilities for older seniors and 
lower enlistment probabilities for younger seniors. We also found no 
influence on enlistment from per-capita personal income, in con- 
trast to the large negative effect estimated by Hosek and Peterson. As 
discussed earlier, this is likely to stem in part from the fact that we 
use per-capita income at the state level, whereas Hosek and Peterson 
use county-level per-capita income. 

Several other coefficient estimates differ significantly from the Hosek 
and Peterson estimates: mother's schooling, family income, and the 
unemployment rate. While Hosek and Peterson found that higher 
mother's schooling raised the probability of enlisting, we found that 
higher mother's schooling lowers enlistment probability. We also 
estimated a somewhat different relationship between enlistment and 
unemployment variables. Hosek and Peterson find that for gradu- 
ates, individuals who are not employed are initially less likely to en- 
list, but after two months of being unemployed, their probability of 
enlistment is higher. In contrast, our results indicate the graduates 
who are not employed are initially more likely to enlist, but after one 
month of unemployment, they become less likely to enlist. Finally, 
we estimated different values for marital-expectations variables. For 
the variable "Plans never to marry," we did not estimate a significant 
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Table 5.3 

Comparing NELS and Hosek and Peterson (H&P) Coefficient Estimates, 
Seniors Model 

t-statistic Confidence 
NELS H&P for Level for 

Variable Coefficient Coefficient Difference Difference 

Black -0.4597 0.615 2.8306 0.99 

Hispanic -0.6047* -0.023 1.3121 0.80 

Age 17 when senior 0.0726 -0.444 -2.3447 0.95 

Age 19+ when senior -0.3507 0.504 2.2145 0.95 

AFQT score (31-99) -0.0134* -0.010 0.3846 <0.50 

Category IV indicator -1.0251** -0.948 0.1470 <0.50 

AFQT score missing -1.0022** -0.182 1.4511 0.80 

Mother's years of schooling -0.1351*** 0.101 4.3700 0.99 

Mother worked 0.2744** 0.715 1.6421 0.90 

Family income (in 
$ thousands) -0.0186** -0.030 -1.0827 0.70 

Family income < $5,200 -0.2190 0.191 0.7645 <0.50 

Family income missing -1.0522** -0.452 1.1400 0.70 

Number of siblings 0.1268** 0.262 1.9281 0.90 
Missing number of siblings 0.3306 — — — 
Lives at home -0.1202 0.249 0.9493 0.60 

Missing lives at home 0.7312 — — — 
Hourly wage (natural log) -0.6430 -0.204 0.4494  _• <0.50 

Wage < $2.25/hour -1.2128* -1.310 -0.0980 <0.50 

Hourly wage missing -1.1772 -0.713 0.2984 <0.50 

Weekly hours currently 
employed 0.0135 0.044 1.8440 0.90 

Months employed (natural 
log) -0.1165 -0.244 -1.1128 0.70 

Not currently employed -0.1376 -0.414 -0.1446 <0.50 
Weekly hours not currently 

employed 0.0127 0.009 -0.2821 <0.50 

Months not employed -0.1051* 0.010 0.9045 0.60 

Not employed in last 12 
months -0.3204 0.417 0.6048 <0.50 

Unemployment rate in county 0.1606* -0.038 -2.0765 0.95 

Share of seniors and recent 
graduates 2.3420 -0.076 -1.3582 — 

Percent of population that is 
Hispanic 5.3661 -0.0009 -0.7645 0.50 

Percent of population that is 
black -0.0690 -0.034 0.0281 <0.50 

Percent of labor force that is 
female -0.0213 0.075 0.8782 0.60 
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Table 5.3 (continued) 

t-statistic Confidence 
NELS H&P for Level for 

Variable Coefficient Coefficient Difference Difference 

Per-capita personal income -0.0197 -0.163 -3.2338 0.99 
% change in per-capita 

personal income -1.7355 -0.091 0.3275 <0.50 
Unemp rate x not currently 

employed 0.0155** -0.16 -1.3796 0.80 
Unemp rate x not employed 

last 12 mos 0.0265 0.061 0.2336 <0.50 
Unemp rate x mos not 

employed -0.1474 0.037 1.3995 0.80 
Recruiter density -1129.144 1497.839 0.7543 0.60 
Expects more education -0.3313 -0.159 0.6431 <0.50 
Missing expects more 

education -1.8358** — — — 
Plans to get married in next 

5 years 0.5385** 1.45 3.2797 0.99 
Plans never to marry -0.0461 3.07 4.5980 0.99 
Missing marital information -0.3951 1.5910 0.80 
Constant -0.2491 -4.12 -0.8130 0.60 

NOTES: A "—" indicates that the variable was not included in the model. Asterisks 
indicate significance levels of logit estimates in Table 5.1. ***0.01 level, **0.05 level, 
*0.10 level. 

coefficient, whereas Hosek and Peterson estimated a large positive 
coefficient. For the variable "Plans to get married in next 5 years," we 
estimated a value about one-third the size of the Hosek and Peterson 
estimate.3 

We compare the coefficient estimates in our graduate model to those 
in Hosek and Peterson in Table 5.4. For graduates, many more coef- 
ficient estimates are significantly different from the Hosek and Peter- 
son estimates at the 95 percent level or higher. Most of the differing 
coefficients are those related to labor force alternatives. Note that 
these are the same variables that were more often significant in the 

3We do not compare coefficients on the "Share of seniors and recent graduates" vari- 
able, as this is defined differently in the two samples. See the variable descriptions in 
Appendix A, Table A.l, for more on this. 
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Table 5.4 

Comparing NELS and Hosek and Peterson (H&P) Coefficient Estimates, 
Graduates Model 

t-statistic Confidence 

NELS H&P for Level for 

Variable Coefficient Coefficient Difference Difference 

Black 0.2200 0.878 1.9446 0.90 

Hispanic 0.2396 -0.183 -0.9347 0.60 

Age 16 when senior -0.9093 — — — 
Age 17 when senior 0.0493 -0.134 -0.7336 0.50 

Age 19+ when senior -0.4089 -0.258 0.3388 <0.50 

AFQT score (31-99) 0.0117 0.0001 -1.1508 0.70 

Category IV indicator 0.2919 -0.071 -0.5764 <0.50 

AFQT score missing 0.7478 0.028 -1.1194 0.70 

GED -0.1084 0.4645 0.6580 <0.50 

Mother's years of schooling 0.0280 0.074 0.5788 <0.50 

Mother worked 0.1877 0.259 0.1704 <0.50 

Family income (in 
$ thousands) -0.0154* -0.001 1.0048 0.70 

Family income < $5,200 -1.5747*** -0.800 1.6899 0.80 

Family income missing -1.0555*** -0.223 1.9635 0.95 

Number of siblings 0.0938 0.149 0.7138 0.50 

Missing number of siblings 0.0266 — — — 
Lives at home -1.7779*** 0.103 5.6988 0.99 

Hourly wage (natural log) -0.0469 -1.05 -4.2782 0.99 

Hourly wage missing 4.2439*** -1.15 -6.5078 0.99 

Weekly hours currently 
employed 0.0722*** -0.012 -6.8436 0.99 

Months employed (natural 
log) -0.0722*** -0.124 -0.3066 <0.50 

Not currently employed 3.1304*** -3.09 -4.2938 0.99 

Weekly hours not currently 
employed 0.0632*** 0.029 -2.0412 0.99 

Missing weekly hrs not 
currently emp 4.2066*** — — — 

Months not employed -0.3601*** 0.040 2.8115 0.99 

Months not employed in last 
12 months 4.9063*** -1.40 -3.0396 0.99 

Unemployment rate in county 0.0860 -0.048 -1.1256 0.70 

Share of seniors and recent 
graduates -1.6950 -0.234 0.5021 <0.50 

Percent of population that is 
black 1.2234 -0.021 -0.9570 0.60 

Percent of population that is 
Hispanic -6.6640 0.008 0.7018 0.50 
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Table 5.4 (continued) 

t-statistic Confidence 
N'ELS H&P for Level for 

Variable Coefficient Coefficient Difference Difference 

Percent of labor force that is 
female 0.0060 0.041 0.2509 <0.50 

Per-capita personal income 0.7650 -0.156 -1.6043 0.80 
% change in per-capita 

personal income -2.5864 -0.012 0.4336 <0.50 
Unemp rate x not currently 

employed -0.0605 -0.103 -1.0712 0.70 
Unemp rate x not employed 

last 12 mos 0.2078 0.263 0.1644 <0.50 
Unemp rate x mos not 

employed -0.0101 0.070 0.9642 0.60 
Recruiter density -3.7306*** 0.924 2.8464 0.99 
Missing state 0.9887 — — — 
Expects more education 0.5190 1.05 1.2969 0.80 
Missing expects more 

education -0.9339* —     
Plans to get married in next 5 

years 0.1696 0.848 1.5218 0.80 
Plans never to marry 0.3685 2.00 2.5468 0.99 
Ever been married 0.5247* 0.737 0.5778 <0.50 
Has children -0.9775*** -0.059 2.6190 0.99 
Missing marital information -0.1382 .— — — 
Months since school (natural 

log) 0.0507 -0.392 -3.6115 0.99 
Some post-HS school -0.4289 -0.442 -0.0394 <0.50 
Constant -7.8287 1.75 1.4357 0.80 

NOTES: A "—" indicates that the variable was not included in the model. Asterisks 
indicate significance levels of logit estimates in Table 5.1. ***0.01 level, **0.05 level, 
•0.10 level. 

NELS estimates, and therefore have narrower standard error esti- 
mates. We also estimate significantly different values for two of the 
family-formation variables. 

We find a significantly different estimate for the recruiter-density 
variable. While Hosek and Peterson find higher recruiter density is 
associated with greater enlistment probability, we estimate a nega- 
tive and large coefficient on this variable. Several factors may con- 
tribute to the wide disparity in the estimates for this variable. First, 
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our geographic unit differs from that available in Hosek and Peter- 
son—we know only the state in which NELS respondents reside, 
while Hosek and Peterson knew the county. Our variable is therefore 
defined at the state rather than the county level. Second, recruiter 
density is a variable at the discretion of the Department of Defense 
and thus may vary with the enlistment probability and characteris- 
tics of the state or county. For example, in states where enlistment 
probabilities are low, more recruiters may be assigned to obtain a 
given number of recruits. Such optimizing decisions by recruiting 
managers may yield the seemingly anomalous finding that more re- 
cruiters are associated with fewer enlistments rather than more, as 
might be expected. 

Next we examine differences between levels of explanatory variables 
used for the NELS estimates and the Hosek and Peterson estimates. 
As in our comparison of the coefficients, we compute an approxi- 
mate t-statistic to test whether the NELS means are significantiy dif- 
ferent from the Hosek and Peterson means. Appendix B also de- 
scribes this test. These results are reported in Table 5.5 for seniors 
and Table 5.6 for graduates. 

In contrast to the comparisons for the coefficients, nearly every 
mean in the NELS senior model is significantly different from its 
counterpart in the Hosek and Peterson sample. Based simply on this 
table, it is difficult to generalize as to whether the changes in the re- 
gressors raise or lower the overall average likelihood of enlisting: 
among the regressors that statistically influence enlistment in the 
NELS estimates, some changed in ways that would be expected to 
raise enlistment and others changed in ways that would be expected 
to lower enlistment. For example, mean AFQT and mean months 
not employed changed in ways that would raise enlistment proba- 
bility, according to the model. That is, mean AFQT score and months 
not employed are both lower in the NELS than in the Hosek and Pe- 
terson data, and higher levels of both of these variables are associ- 
ated with lower enlistment probability. On the other hand, other 
significant variables changed in ways that would be expected to 
lower enlistment probabilities, including the fraction of Hispanics, 
mother's schooling, family income, the number of siblings, and the 
number of individuals planning to wed in the next five years. The 
simulation reported below will estimate the net effect of all of these 
changes in the levels of regressors in the model. 
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Table 5.5 

Comparing NELS and Hosek and Peterson (H&P) Regressor Means, 
Seniors Model 

t-statistic Confidence 
NELS H&P for Level for 

Variable Mean Mean Difference Difference 

Black 0.1067 0.1173 0.6984 0.50 
Hispanic 0.0944 0.0496 -4.2010 0.99 
Age 17 when senior 0.4192 0.5184 4.0690 0.99 
Age 19+ when senior 0.1148 0.0565 -5.1466 0.99 
AFQT score (31-99) 61.4393 66.0702 4.9413 0.99 
Category IV indicator 0.2177 0.2452 1.3180 0.80 
AFQT score missing 0.2344 0.0706 -12.6926 0.99 
Mother's years of schooling 13.3061 12.0265 -10.4267 0.99 
Mother worked 0.8523 0.5145 -14.1197 0.99 
Family income (in $ thousands) 21.4166 25.2791 5.7332 0.99 
Family income < $5,200 0.0609 0.0268 -4.3031 0.99 
Family income missing 0.1798 0.1729 -0.3712 <0.50 
Number of siblings 1.9085 3.0786 12.1119 0.99 
Missing number of siblings 0.1176 — — — 
Missing lives at home 0.1462 — —   
Hourly wage (natural log) 0.4899 1.1518 66.2011 0.99 
Wage < $2.25/hour 0.0217 0.1008 5.4182 0.99 
Hourly wage missing 0.0759 0.2088 6.4944 0.99 
Weekly hours currently 

employed 8.5683 18.8080 15.6472 0.99 
Months employed (natural log) 0.945 1.7746 12.9096 0.99 
Not currently employed 0.4865 0.2481 -11.1807 0.99 
Weekly hours not currently 

employed 3.3123 30.0294 39.9992 0.99 
Lives at home 0.7828 0.9477 2.8393 0.99 
Months not employed 2.6926 5.1252 16.4231 0.99 
Not employed in last 12 months 0.1757 0.1166 -3.7940 0.99 
Unemployment rate in county 6.7587 6.0278 -7.8077 0.99 
Share of seniors and recent 

graduates 0.4438 0.1484     
Percent of population that is 

black 0.1217 0.1157 -1.0072 0.60 
Percent of population that is 

Hispanic 0.0219 0.0575 7.9810 0.99 
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Table 5.5 (continued) 

t-statistic Confidence 
NELS H&P for Level for 

Variable Mean Mean Difference Difference 

Percent of labor force that is 
female 45.6189 41.4478 -28.4887 0.99 

Per-capita personal income 7.7789 8.7681 8.9329 0.99 

% change in per-capita personal 
income 0.0444 0.3785 3.3804 0.99 

Unemp rate x not currently 
employed 3.3316 1.4707 -13.8279 0.99 

Unemp rate x not employed last 
12mos 1.2156 0.7236 -4.7303 0.99 

Unemp rate x mos not 
employed 18.2548 7.4308 -12.1615 0.99 

Recruiter density 0.0791 0.0005 -86.9162 0.99 

Expects more education 0.9044 0.6211 -12.1970 0.99 

Missing expects more education 0.0386 — — — 
Plans to get married in next 5 

years 0.0846 0.3885 13.4025 0.99 

Plans never to marry 0.0467 0.0255 -2.8766 0.99 

Missing marital information 0.1846 — — — 
Constant 1.000 1.0000 — — 
NOTE: A "—" indicates that the variable was not included in the model. 

We compare the regressors for the graduate model in Table 5.6. For 
the graduate regressors, every mean is different at the 95 percent 
level or more except for one, the fraction ever married. As was the 
case for the senior variables, the means of some variables changed in 
a direction that would lead to higher enlistment rates and others 
changed in a direction that would tend to lower enlistment rates. 
Simply inspecting these means without factoring in the size of their 
effects on enlistment probability—as identified by coefficient val- 
ues—makes it difficult to generalize the effect of changes in these 
means on overall enlistment probabilities. We next present a simu- 
lation that addresses this issue. 
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Table 5.6 

Comparing NELS and Hosek and Peterson (H&P) Regressor Means, 
Graduates Model 

Variable 

t-statistic    Confidence 
NELS H&P for Level for 
Mean Mean       Difference    Difference 

Black 
Hispanic 
Age 16 when senior 
Age 17 when senior 
Age 19+ when senior 
AFQT score (31-99) 
AFQT score missing 
Category IV indicator 
GED 
Mother's years of schooling 
Mother worked 
Family income (in $ thousands) 
Family income < $5,200 
Family income missing 
Number of siblings 
Missing number of siblings 
Lives at home 
Hourly wage (natural log) 
Hourly wage missing 
Weekly hours currently 

employed 
Months employed (natural log) 
Not currently employed 
Weekly hours not currently 

employed 
Missing weekly hrs not currently 

emp 
Months not employed 
Not employed in last 12 months 
Unemployment rate in county 
Share of seniors and recent 

graduates 
Percent of population that is 

black 
Percent of population that is 

Hispanic 
Percent of labor force that is 

female 

0.1730 0.0978 -6.5913 0.99 
0.1280 0.0416 -9.9543 0.99 
0.0040 — — — 
0.3176 0.3888 3.8514 0.99 
0.2082 0.0808 -12.5984 0.99 
53.53193 64.3344 15.9100 0.99 
0.3893 0.1080 -20.9830 0.99 
0.2861 0.2178 -4.2683 0.99 
0.1208 0.0449 -8.5753 0.99 
12.4844 11.6826 -9.1048 0.99 
0.7701 0.5013 -14.5754 0.99 
14.3511 21.7281 14.4119 0.99 
0.1170 0.0640 -5.2900 0.99 
0.1855 0.1576 -1.9829 0.95 
2.0747 3.2512 15.2977 0.99 
0.1746 — — — 
0.5480 0.6900 7.9111 0.99 
0.6836 1.5098 47.2622 0.99 
0.0289 0.1254 8.1091 0.99 

28.4866 42.2065 27.3791 0.99 
1.8032 2.2080 8.2724 0.99 
0.2735 0.1129 -12.4360 0.99 

7.4237 37.5300 62.9000 0.99 

0.0876 — — — 
2.2621 2.8990 4.7949 0.99 
0.0852 0.0287 -8.2578 0.99 
6.2505 6.0557 -2.5314 0.99 

0.4421 0.1507 — — 

0.1210 0.1091 -2.5700 0.99 

0.0207 0.0493 10.0631 0.99 

42.0591 41.5396 -2.2538 0.99 
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Table 5.6 (continued) 

t-statistic Confidence 
NELS H&P for Level for 

Variable Mean Mean Difference Difference 

Per-capita personal income 9.7384 8.7718 -12.6868 0.99 
% change in per-capita personal 

income 0.0433 0.1997 1.9879 0.95 
Unemp rate x not currently 

employed 13.4036 0.7167 -18.9718 0.99 
Unemp rate x not employed last 

12mos 0.5029 0.1917 -6.5800 0.99 
Unemp ratex mos not 

employed 1.7278 2.2179 1.7156 0.90 

Recruiter density 0.0828 0.0005 -16.8616 0.99 
Missing state 0.0783 -17.3762 0.99 
Expects more education 0.6185 0.4300 -10.1036 0.99 
Missing expects more education 0.2793 — — — 
Plans to get married in next 5 

years 0.0804 0.5494 27.2171 0.99 
Plans never to marry 0.0422 0.0288 -2.1267 0.99 
Ever been married 0.1150 0.1299 1.1684 0.70 
Has children 0.1660 0.0835 -7.2558 0.99 
Missing marital information 0.3686 — — — 
Months since school (natural 

log) 0.7724 2.8256 60.3703 0.99 
Some post-HS school 0.2471 0.1453 -7.2398 0.99 
Constant 1.000 1.0000 — — 

NOTE: A "—" indicates that the variable was not included in the model. 

The final dimension of our comparison of the NELS estimates and 
the Hosek and Peterson estimates is a simple simulation that as- 
sesses whether the relative impact of changes in enlistment probabil- 
ities estimated by the two are due more to changes in coefficients or 
changes in characteristics over the period. To explain the simulation 
we conduct, we let the function F(-) represent the logistic regression 
function, as in 

Pr(F = l) = 
,0Ä 

1+e ß'A = F(ßnXm)> 
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where n and m are one when they refer to the Hosek and Peterson 
coefficients or regressors, respectively, and are two when they refer 
to the NELS coefficients and regressors. 

The difference between the predicted enlistment rate using the 

Hosek and Peterson coefficient estimates and regressors, FC/^XJ, 
and the predicted enlistment rate using the NELS coefficient esti- 

mates and regressors, FQS^) can De decomposed into a portion 
due to differences in the regressors and a portion due to differences 
in the coefficients. In equation form, this is 

F(^X2)-F(i31'X1) = [F(J81'X2)-F(^X1)]+[F(^X2)-F()31'X2)].  (2) 

The first term in brackets on the right-hand side yields the difference 
in the predicted probabilities due to changes in the regressors. This 
term shows the difference in predicted enlistment between using the 
two different sets of regressors, X2 and X1( when using the Hosek and 
Peterson coefficient estimates, ß{. This expression keeps behavior 
the same—that is, the coefficients in the model stay the same—but 
alters the characteristics of individuals in the pool of potential enlis- 
tees—that is, alters the characteristics. The second term in brackets 
yields the difference in predicted probability due to using different 
estimated coefficients, ß2 and ß1, when using the NELS regressors, 
X2. This expression holds the types of individuals in the sample con- 
stant—the Xs stay the same—but allows their behavior to change— 
that is, allows the ß to differ. In this way the total expression parcels 
out net changes between the NELS and Hosek and Peterson esti- 
mates into those due to changing behavioral responses and those 
due to the types of individuals at risk to enlist. 

The logistic regression model has the property that the mean pre- 
dicted probability will equal the actual probability in the sample (see 
Greene, 1990). Hence, in equation (2) we can substitute the Hosek 
and Peterson sample enlistment rate for FC/^Xj) and the NELS 

sample enlistment rate for F(/J2X2). The only other term in equation 

(2) is F{ß[X2). We estimate this by predicting enlistment probabili- 
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ties for each member of the NELS sample using the Hosek and Peter- 
son coefficients and then taking the mean. 

Using these methods for obtaining each of the predicted enlistment 
rates, we can rewrite equation (2) for seniors as 

F{ß^X2)-F0[X1) = [F0iX2)-F(ß{X1)]+[F{ß^X2)-F(ßiX2)] 

.043   -   .039   =[   .278    -   .039   ]+[   .043    -   .278   ] 

.004 = .239 + (-.235). 

Several important points come out of this expression.4 First, the en- 
listment rate predicted for the NELS sample using the Hosek and 
Peterson coefficients, F{ß{X2), is 0.278, which is higher than the en- 
listment rate predicted for the NELS sample using the NELS coeffi- 
cients (0.043). This indicates that on the whole, the changes in the 
means we observed in Table 5.5 are in the direction of individuals 
being more likely to enlist on average than was the case in the Hosek 
and Peterson sample. This same point is made by the fact that the 
first term in the right-hand side of the equation above, the change in 
enlistment rates due to changes in regressors, is positive 0.239. This 
says that the NELS regressors lead to higher average enlistment rates 
based on the Hosek and Peterson model than the Hosek and 
Peterson regressors. 

The second term in the expression shows the net change in enlist- 
ment rates due to differences between the NELS and the Hosek and 
Peterson coefficients. This value is estimated at -0.235. This shows 
that changes in coefficients went the opposite way over the period— 
that NELS coefficients would predict lower enlistment rates for the 
NELS sample than would the Hosek and Peterson coefficients. This 
has the implication that had we used the Hosek and Peterson model 
to generate predictions for the NELS sample, we would have greatly 
overstated its enlistment rates. 

4Since the number of accessions in 1992 was lower than the number of accessions in 
1980, it may seem surprising that the enlistment rate in 1992 is slightly higher than it 
was in 1980. However, the size of the 18-year-old male population was also lower in 
1992 than in 1980 (see Merman and Karoly, 1994). 



54    Enlistment Decisions in the 1990s: Evidence from Individual-Level Data 

Note that since enlistment rates are relatively similar in the two 
samples—0.043 for the NELS sample and 0.039 for the Hosek and Pe- 
terson sample—the fact that the regressors changed in a way that 
raised the probability of enlistment implies that the coefficients must 
have changed in a way to lower predicted enlistment rates.5 Recall 
that the individual coefficients indicate the marginal effect of a given 
characteristic on the probability of enlisting. This change in coeffi- 
cients could represent a change in youth behavior: on average, 
youths in 1992 were less likely to enlist than youths in 1980. The 
change in coefficients could also represent a change on the part of 
the military: the military could have been less likely to admit youths 
in 1992 than in 1980. 

For graduates, the expression is 

F0iX2)-F0[X1) = [F[ß[Xz)^F0[X1)]+[FißiX2)-F{ß[X2)] 

.072   -    .053   =[   .003   -   .053   ]+[   .072    -   .003   ] 

.019 = (-.050) + .069. 

The story here is the opposite of that for the senior model. First, we 
find that predicting NELS graduate enlistments using the Hosek and 
Peterson coefficients, F{ß[X2), would have led to a predicted rate of 
enlistment close to zero, 0.003. Along with the negative estimate for 
the first term of the expression, -.050, this indicates that the effect of 
changes due to regressors over the period was to lower predicted 
enlistment. That is, more graduates in the NELS sample than in the 
Hosek and Peterson sample had characteristics that the Hosek and 
Peterson model suggests would make them less likely to enlist. The 
estimate of 0.69 for the second term on the right-hand side of the 
expression indicates that the coefficients in the NELS senior model 
lead to higher predicted enlistment rates than the coefficients esti- 
mated by Hosek and Peterson. 

5It would be interesting to assess whether there is an analogous relationship for 
aggregate models of enlistment. 
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NEW BIVARIATE SPECIFICATION 

Next we present results from a bivariate enlistment model that adds 
some new variables and omits some variables from the Hosek and 
Peterson specification. We add several variables to capture some 
additional factors that the theoretical discussion above suggests may 
be important to the enlistment decision. We are particularly inter- 
ested in capturing factors that may have been relatively unimportant 
at the time of the Hosek and Peterson studies but have emerged in 
more recent years as potentially important. One such variable is the 
average in-state tuition at a four-year institution in the respondent's 
state. This identifies individuals who face higher in-state college tu- 
ition costs and would be more likely to enlist as a result. 

Other new variables are as follows. We add a variable that indicates 
whether a youth was from an immigrant household or not. As dis- 
cussed above, immigration has emerged as one of the most impor- 
tant issues relating to youth demographics in the 1990s. To proxy for 
being in an immigrant household, our variable indicates when En- 
glish is not an individual's first language. It is unclear whether this 
variable would be associated with higher or lower enlistment prob- 
ability. We also add a variable to show when an individual has a par- 
ent serving in the military in 1992. We would expect youths from 
families with strong military traditions to be more likely to enlist. 

In addition, we add two variables to indicate whether the individual 
is likely to meet the military's moral standards. One of these vari- 
ables indicates whether a youth reported ever using marijuana, and 
the other indicates whether the youth or one of his friends had ever 
been arrested. In addition, all of these added variables may have a 
companion variable to indicate when the value is missing. The pre- 
cise definitions of these variables are presented in Table Al and their 
means are in Table A.2, both of them in Appendix A. 

We also delete some variables from the specification above. We omit 
variables primarily because there is a possibility that they may be 
endogenous to the enlistment or other post-high-school activity de- 
cision—that is, it may be the case that the value the variable takes on 
is a result of the activity decision. For instance, one such variable is 
the indicator of whether the respondent lives at home. If the re- 
spondent is a senior and plans to attend college away from home or 
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enlist in the military, it is unlikely that this person will incur the costs 
of setting up a separate household knowing that he will be relocating 
at the end of his senior year. In this case, we would expect the value 
of the variable to be one for such individuals. Here, the value of this 
variable is clearly correlated with the decision we are trying to esti- 
mate, violating one of the basic assumptions of multivariate regres- 
sion and logit models—that the covariates be uncorrelated with the 
error term of the equation for the variable you are trying to estimate. 

Another reason that we omit some variables in this specification is 
that their meaning for the populations in our study is unclear. This is 
especially true of the labor-market variables for graduates who have 
enlisted. For example, when asked if they are currently employed, 
graduates who are in the Delayed Entry Program (DEP) are likely to 
answer "no," as many individuals take a break between school or a 
job and beginning their military training. In fact, we find that a dis- 
proportionate share of graduate enlistees report that they are not 
currently employed. It is unclear whether not being employed in- 
duced them to enlist or whether having signed up to join the military 
induced them to not be employed. In this specification we also omit 
the other variables related to the individual's labor-market partici- 
pation. Similarly, we do not include the variables that indicate time 
since postsecondary education and whether the respondent has 
some postsecondary education. 

We present estimates for this new specification in Table 5.7. The first 
two columns contain estimates for seniors, and the second two 
columns contain estimates for graduates. As in our replication of the 
Hosek and Peterson model, presented in Table 5.1, here we also find 
that only a modest number of variables are significant. Among the 
most notable findings for seniors is the negative coefficient for the 
black indicator variable. This is directly opposite the findings in 
Hosek and Peterson and counter to conventional wisdom that blacks 
are overrepresented in the enlisted force and are more likely to enlist. 
It is well known, however, that blacks often have other characteristics 
that make them more likely to enlist, such as lower family income 
and lower mother's education, which could still result in blacks' 
overrepresentation despite the negative coefficient on the black indi- 
cator variable. This finding is consistent with other results from this 
project reported in Orvis et al. (1996), which finds a declining enlist- 
ment propensity for blacks in the 1990s. 
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Table 5.7 

Logistic Regression Estimates of Enlistment Probability Using New 
Specification, for Seniors and Graduates 

Seniors Graduates 

Coefficient Standard Coefficient Standard 
Estimate Error Estimate Error 

-0.6067** 0.3040 0.1981 0.2664 
-0.2765 0.3470 0.3334 0.3267 

— — -0.2033 1.0399 
0.0575 0.1782 -0.0616 0.1977 

-0.1706 0.2982 -0.4251 0.3266 
-1.3110** 0.6778 1.7400*** 0.6695 
-0.2065 0.3533 0.9110** 0.4313 

0.2654 0.2604 0.6044 0.4212 
-0.2649 0.2864 0.0224 0.4014 
-0.1553 0.4178 -1.5263** 0.6614 
-0.2715 0.3032 0.6472 0.4296 

— — 0.1559 0.5056 
-0.1299*** 0.0360 -0.0039 0.0495 

0.3948* 0.2153 0.2228 0.2959 
-0.0215** 0.0090 0.0004 0.0061 
-0.1966 0.3679 -0.7002** 0.3575 
-0.4142 0.2869 -0.4854 0.3042 

0.1361** 0.0555 0.0622 0.0588 
0.3433 0.3035 -0.0981 0.3901 
0.1342** 0.0682 0.0674 0.0941 

-0.8179 1.1015 2.5226** 1.0913 

Variable 

Black 
Hispanic 
Age 16 when senior 
Age 17 when senior" 
Age 19+ when senior 
AFQT CAT I indicator 
AFQT CAT II indicator 
AFQT CAT IIIB indicator 
AFQT CAT IV indicator 
AFQT CAT V indicator 
AFQT score missing 
GED 
Mother's years of schooling 
Mother worked 
Family income (in $ thousands) 
Family income < $5,200 
Family income missing 
Number of siblings 
Missing number of siblings 
Unemployment rate in county 
Percent of population that is black 
Percent of population that is 

Hispanic 
Percent of labor force that is 

female 
Per-capita personal income 
% change in per-capita personal 

income 
Recruiter density 
Missing state 
Expects more education 
Missing expects more education 
Plans to get married in next 5 

years 
Plans never to marry 
Ever been married 
Has children 
Missing marital information 

-2.9952 6.5836 4.4664 7.0593 

-0.0283 0.1007 0.0805 0.1221 
-0.0192 0.0224 -0.3977 1.1198 

1.7974 4.9344 -2.9325 6.3858 
-0.6256 1.3506 1.3160 1.0936 

— — 3.6780 5.5072 
-0.4721** 0.2320 0.2037 0.3759 
-2.2871*** 0.7515 -0.0450 0.8178 

0.4136* 0.2448 0.0577 0.3682 
-0.1461 0.3623 0.2824 0.4094 
-0.2687 0.4797 0.8453*** 0.3042 

0.5488 0.4546 -0.4715 0.3596 
-0.4915* 0.2955 -0.0354 0.3546 
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Table 5.7 (continued) 

Seniors Graduates 

Coefficient Standard Coefficient Standard 
Variable Estimate Error Estimate Error 

Parent in the military 0.6452 0.3994 1.6914*** 0.5405 
Missing parent in military 0.3589 0.2549 -0.4812 0.3352 
English not first language -1.0381*** 0.3785 -0.2646 0.3649 
Missing English language info -0.1146 0.4576 0.2859 0.5334 
Uses marijuana 0.1011 0.1703 -0.5474 0.2185 
Missing marijuana use 0.0141 0.3394 -0.6700** 0.3883 
R or friend has been arrested 0.4951 0.3823 0.1151* 0.4907 
Missing arrest info 0.7344 0.7393 -0.7740 0.6688 
Average in-state tuition 0.0000 0.0001 0.0001 0.0002 
Constant -0.3106 4.6998 -7.3424 5.5179 

Scale factor 0.0312 0.0430 
Log-likelihood -1301.20 -804.73 
Chi-square 161.37 185.32 
Pseudo R-square 0.0754 0.1459 

Number of observations 7,953 3,798 

NOTES: A "—" indicates that the variable was not included in the model. Significance 
levels: *** 0.01 level, ** 0.05 level, * 0.10 level. 

In contrast to the earlier estimates, in this specification we find posi- 
tive effects on enlistment probability of the mother worked variable. 
We also now find that enlistment probability is lower for individuals 
who expect more education. 

In terms of the innovations to the Hosek and Peterson specification, 
we find only a few significant effects. We observe that when using 
AFQT categories rather than continuous AFQT score, the only signifi- 
cant effect is that individuals in the CAT I group are substantially less 
likely to enlist. This suggests that the overall negative coefficient es- 
timated earlier for the continuous AFQT score is likely to be driven 
primarily by the low enlistment rates of individuals at the very upper 
portions of the AFQT distribution. Among the variables added in this 
specification, only not having English as a first language is signifi- 
cant. This leads to much lower rates of enlistment. 
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In the new graduate specification, we also estimate only a modest 
number of significant variables. There are also a few new findings in 
this specification for graduates. In contrast to seniors, we estimate 
that individuals in the upper AFQT categories are more rather than 

• less likely to enlist. Among the variables added to this specification, 
we find that different types of variables are significant. First, having a 
parent in the military raises the probability of enlistment. Second, 
we find some significant, albeit somewhat puzzling, results for the 
drug use and arrest variables. While marijuana use itself is not signif- 
icant, individuals missing this variable are less likely to join the mili- 
tary. It is unclear how to interpret this effect, since a large number of 
individuals had missing values for this variable, presumably because 
of the sensitive nature of the question. We find that having been ar- 
rested or having a friend who has been arrested raises the likelihood 
of enlisting, which is surprising given that this variable was expected 
to proxy for having difficulty meeting the moral requirements for en- 
listment. 

Examining the goodness of fit of this model in Table 5.8, we see that 
for seniors, this new specification is slightiy better able to distinguish 
between enlistees and nonenlistees, but not much better. There is 
still only a very small difference between the mean predicted prob- 
ability of those who enlist and those who do not. For graduates, this 
model discriminates between enlistees and nonenlistees less well 
than the Hosek and Peterson specification. This can be seen by the 
much lower predicted probability of enlistment in this table, 0.17, 
compared to that in Table 5.2,0.39. 

Table 5.8 

Mean Predicted Probability of Enlisting for 
Seniors and Graduates, by Enlistment Status 

Subsample Seniors Graduates 

Enlistees 0.0724 0.1705 

Nonenlistees 0.0415 0.0604 

Total 0.0429 0.0679 
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ESTIMATING THE TRIVARIATE CHOICE MODEL 

We estimate the trivariate specification using only data from the 1994 
wave of the NELS, as it is only possible to ascertain whether the indi- 
vidual chose to attend college, work, or none of these activities after 
some time has elapsed since high school graduation. We define the 
three choices as follows. An individual is considered to have enlisted 
if he is counted as enlisted in either the senior model or graduate 
model above. Given that an individual is not in the enlisted group, 
he is eligible to be counted in one of the other two groups. An indi- 
vidual is in the College group if he was enrolled full-time in college, 
which could be two-year or four-year, for at least 12 months between 
June 1992 and August 1994. These months need not be contiguous. 
Individuals in neither the Enlisted nor the College group are eligible 
to be in the Working/Other group. A respondent was considered to 
be in the Working group if he was in the labor force for at least 12 
months between June 1992 and August 1994 and his monthly salary 
was at least $500.00 in the months he was in the labor force. Individ- 
uals who fell into none of these categories were considered to be in 
the Other category. However, because such a small fraction of re- 
spondents were in this last category, and because their descriptive 
characteristics more closely aligned with the Working group, we 
combined them with the Working group to form the Working/Other 
group. 

The fraction of respondents in each of these three categories is 
shown in Table 5.9. About equal numbers of individuals choose to 
attend college and work, while about 6.4 percent enlist. The 
marginal effects of a unit change in each regressor on the probability 
of making each choice are reported in Table 5.10, along with asterisks 
that indicate the significance level of the estimates. For estimation, 
the omitted category is Enlisted. The coefficient estimates of our 
trivariate logit model using the variables in the new specification are 

Table 5.9 

Percent Making Each Choice in the Trivariate Model 

Enlist Attend College Work/Other 

6.41 46.36 47.23 
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Table 5.10 

Change in Probability of Making Each Choice for One Unit Change 
in Regressor 

Variable Enlist 
Attend 
College 

Work/ 
Other 

Black 
Hispanic 
Age 16 when senior 
Age 17 when senior 
Age 19+ when senior 
AFQT CAT I indicator 
AFQT CAT II indicator 
AFQT CAT fflB indicator 
AFQT CAT IV indicator 
AFQT CAT V indicator 
AFQT score missing 
GED 
Mother's ed: less than high school 
Mother's ed: some college 
Mother's ed: college degree 
Mother's ed: postcollegiate 
Missing mother's education 
Mother worked 
Family income (in $ thousands) 
Family income < $5,200 
Family income missing 
Number of siblings 
Missing number of siblings 
Unemployment rate in county 
Percent of population that is black 
Percent of population that is Hispanic 
Percent of labor force that is female 
Per-capita personal income 
% change in per-capita personal income 
Recruiter density 
Missing state 
Expects more education 
Missing expects more education 
Plans to get married in next 5 years 
Plans never to marry 
Ever been married 
Has children 
Missing marital information 
Parent in the military 

0.0116 -0.0653** 0.0537 

0.0055 -0.0398 0.0343 

0.0042 -0.0079 0.0037 

0.0031 0.0054 -0.0085 

-0.0104 -0.0137 0.0241 

0.0225 0.2391 -0.2617* 

0.0164 0.0454 -0.0618* 

0.0296 -0.0870*** 0.0574* 

0.0037 -0.2095** 0.2059* 

-0.0044 -0.2667 0.2711** 

0.0326 -0.1301*** 0.0975 

0.0232 -0.2372*** 0.2141 

0.0219 -0.1109*** 0.0890 

-0.0007 0.0780 -0.0773 

-0.0069 0.1876*** -0.1807 

-0.0266 0.2098*** -0.1833 

0.0375 -0.0783*** 0.0408*** 

0.0138 0.0534 -0.0672** 

-0.0005 0.0046*** -0.0041 

-0.0267 0.0247* 0.0021* 

-0.0293 0.1056*** -0.0763* 

0.0086 -0.0336*** 0.0250** 

0.0024 -0.0933 0.0909 

0.0087 -0.0275*** 0.0189 

0.0868 0.1302* -0.2171*** 

-0.1707 1.5238 -1.3531 

0.0018 -0.0009 -0.0010 

-0.0881 0.1235*** -0.0353** 

-0.0967 -1.2809 1.3776 

0.1310 -0.3982*** 0.2671*** 

0.0556 -0.2427 0.1871 

-0.0606 0.5326*** -0.4?20 
-0.0847 0.4075*** -0.3228 

0.0310 -0.1924*** 0.1614 

0.0322 -0.1480*** 0.1158 

0.0825 -0.3919*** 0.3094*** 

0.0029 -0.2336*** 0.2307*** 

-0.0122 -0.0154 0.0276 

0.0995 -0.2271*** 0.1276*** 
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Table 5.10 (continued) 

Attend Work/ 
Variable Enlist College Other 

Missing parent in military 0.0117 -0.0901* 0.0784 
English not first language -0.0435 0.2019*** -0.1584 
Missing English language info -0.0329 0.0329*** -0.1861 
Uses marijuana -0.0077 -0.1135 0.1211** 
Missing marijuana use -0.0154 -0.1260 0.1414** 
R or friend has been arrested 0.0145 -0.1178* 0.1033 
Missing arrest info -0.0133 -0.2918 0.3051 
Average in-state tuition o.oooo3 o.oooo3 o.oooo3* 
Constant -0.1722 -0.1823 0.3545 

Log-likelihood -5204.76 
Chi-square 3791.10 
Pseudo R-square 0.2670 

Number of observations 8,009 

NOTES: A "—" indicates that the variable was not included in the model. Signifi- 
cance levels: *** 0.01 level, ** 0.05 level, * 0.10 level. 
aThe estimates of these coefficients are less than 0.00005. 

reported in Appendix Table A.3. Note that these estimates are not di- 
rectly comparable to the earlier estimates because this model is es- 
timated on a slightly different sample that includes individuals in 
both the senior and graduate samples of the earlier estimates. For 
continuous variables in Table 5.10, the coefficient indicates the 
change in the probability of making each choice when the variable 
changes by one unit. For dummy variables, the coefficients show the 
change in the probability when the variable changes from zero to 
one. 

Separating nonenlistment into the college and work/other alterna- 
tives better shows why a variable might be related to the probability 
of enlisting: by affecting college alternatives or work/other alterna- 
tives. For example, we found in the previous estimates that family 
income lowered the probability that seniors enlisted and raised the 
probability that graduates enlisted. Table 5.10 shows that this is 
likely to be because family income raises the likelihood of attending 
college, which is probably more relevant for seniors, and is negatively 
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associated with the work/other choice, which is probably more 
salient for graduates. 

Also, we observe many more significant effects in this specification 
than in earlier specifications. This is likely to be associated with the 
fact that in this specification, a variable can have two opposite effects 
on the two nonenlistment choices, whereas when these choices are 
lumped together in the nonenlistment category, the two effects could 
cancel each other to elicit an estimate of zero. An example of a vari- 
able that has contradictory effects on enlistment via the two other 
alternatives is AFQT category. We find that individuals with lower 
scores are less likely to attend college but are more likely to make the 
work/other choice. On net this yields small positive marginal effects 
of AFQT on enlistment. 

In this specification, we find that blacks are slighüy more likely to 
enlist, primarily because they are less likely than whites to attend 
college. We also find that the variables related to mother's educa- 
tion, family income, and number of siblings affect enlistment pri- 
marily through their effects on the probability of attending college. 
This is consistent with the theoretical underpinnings for including 
these variables in a model of enlistment probability—that they would 
influence enlistment through their relationship to college choice al- 
ternatives. Educational expectations also operate by affecting the 
college choice probability, as expected. Expectations on family for- 
mation also influence enlistment through the college choice, largely 
by reducing the probability of attending college. Having a mother 
who worked makes enlistment more likely, primarily because it 
makes work less likely. Each of these effects is consistent with the 
military being an attractive opportunity for seniors from less privi- 
leged backgrounds. 

Among the new variables being explored in this report, we find re- 
sults largely consistent with earlier findings. We estimate that not 
having English as a first language lowers enlistment probability pri- 
marily by substantially raising the likelihood of attending college. 
Marijuana use enters the model primarily by raising the likelihood of 
making the work/other choice, while arrest information enters pri- 
marily by reducing the chances of attending college. In-state tuition 
exerts a small effect in this model, surprisingly through raising the 
work/ other choice likelihood. 
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Note that the signs of the estimated changes in probability for 
"attend college" and "work/other" are often opposite. This is prob- 
ably due to the fact that many of the variables elicit a relatively small 
change in the probability of enlisting, meaning that the change in 
probability for enlisting is often not far from zero. Hence, the 
changes in probability for the other two choices must often offset 
each other. 

The goodness-of-fit assessment presented in Table 5.11 shows that 
the mulitnomial model is better able to identify enlistees than the bi- 
variate specifications estimated earlier. It assigns a much higher 
probability of enlisting to those who actually enlist than did the se- 
nior bivariate model but not as high as the graduate model. This 
specification does an even better job of discriminating between 
those who attend college and those who do not, and those who 
choose work/other and those who do not. It is interesting to note 
that enlistees are on average more likely to attend college than those 
who worked, and are much more likely to work than those who at- 
tended college. Also, the group that chose work/other has a higher 
mean enlistment probability than the college attendees. 

Table 5.11 

Mean Predicted Probability of Making Each Choice, 
by Actual Choice 

Predicted Probability Alternative 

Actual Choice Enlist 
Attend 
College 

Work/ 
Other 

Enlist 
Attend college 
Work/other 

Total3 

.1284 

.0539 

.0651 

.0641 

.3798 

.6568 

.2852 

.4636 

.4918 

.2893 

.6497 

.4723 

aThis total predicted probability equals the actual enlistment 
probability, consistent with the properties of the logit model 
mentioned earlier. 
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CONCLUSIONS 

The primary value of the individual enlistment decision models es- 
timated in this report is that they identify the characteristics of 
youths who are most likely to enlist. These results have the potential 
to increase recruiting efficiency by allowing recruiters to focus their 
efforts on those individuals who are most likely to enlist and by 
helping in the design of policies to attract those with a low probabil- 
ity of enlisting. Our replication of the Hosek and Peterson models, 
which were estimated using data from the early 1980s, generally 
finds that similar variables raised the likelihood of enlistment in the 
NELS data from the early 1990s. In other words, despite the many 
changes that took place between 1980 and 1992, the same character- 
istics were associated with enlistment decisions in the two periods. 
For seniors, we find that AFQT score, mother's schooling, family in- 
come, number of siblings, marital plans, and only a couple of work- 
related variables are important determinants of enlistment choice. 
For graduates, family income, number of siblings, and marital plans 
were still related to enlistment probability, but a great number of the 
work-related variables were also important, including wage-related 
variables, employment status, duration of unemployment, and other 
variables. These differences between seniors and graduates make 
sense because while many seniors' primary alternative activity is 
college, the graduates have already decided not to attend school and 
therefore their competing alternative is more likely to be the labor 
force. 

In addition to identifying which characteristics are associated with 
youths' enlistment decisions, this report makes progress toward un- 
derstanding more about the competition recruiting faces. That is, by 
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using a three-choice model where the choices are enlisting, going to 
college, or working in the civilian sector, we show which activities 
youth are likely to choose instead of the military. This is important 
for designing recruiting incentives because it allows the military to 
tailor the incentives to make enlistment more attractive relative to 
the next-best alternative. For example, if college attendance is the 
next-best alternative, recruiting incentives might want to stress edu- 
cational benefits or on-the-job training. But if civilian employment 
is the next-best alternative, recruiting incentives might focus on job 
security, wage comparability, or benefits. Many of the estimates of 
the trivariate model imply a high degree of substitutability between 
the college/military choice for high-quality youth. The results imply 
that competition for recruits among high-quality youth derives 
largely from higher education opportunities, so recruiting resources 
should be directed in a way that recognizes college as an important 
alternative activity. The results also point to the importance of civil- 
ian employment as the most important source of competition for 
potential recruits who are not college bound. 

Overall, the trivariate model yields more insightful and plausible 
results on enlistment decisions. These results substantiate the theo- 
retical underpinnings behind the individual enlistment decision 
model by specifying whether a characteristic is associated with en- 
listment because it raises or lowers the attractiveness of enlisting 
relative to other choices. By comparing enlistment to attending col- 
lege and working, the results show much more clearly whether a 
characteristic that predicts enlistment does so because it makes re- 
cruiting more attractive relative to college or relative to work. 

Furthermore, the three-choice model also demonstrates whether a 
particular variable influences enlistment via a substitution effect 
between the military/college choice or between the military/work 
choice. For example, we find that variables included in the model 
primarily because they are believed to influence the expected returns 
to education—such as AFQT score, age when a senior, and mother's 
education—lower enlistment rates because they raise the likelihood 
of attending college rather than by operating through the work/ other 
choice. These findings suggest that youths considering college may 
respond well to recruiting incentives associated with attending col- 
lege, such as college benefit programs. When contrasting the deci- 
sion to enlist or attend college, there was no significant difference 
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between the probability of choosing one or the other for youths in 
AFQT CAT I through AFQT CAT IIIA, but youths with lower test 
scores were less likely to choose to attend college. Hence the biggest 
differences between college attendees and high-quality recruits may 
not be test scores but rather the availability of resources to pay for 
college. However, when comparing enlisting and working, we found 
that individuals in the lower part of the AFQT distribution were most 
likely to enlist. For individuals who have chosen not to attend col- 
lege, the middle part of the AFQT distribution might be the most 
fertile ground for recruiting efforts. 

Generally, the characteristics that we found to be important to en- 
listment decisions were similar to those Hosek and Peterson found to 
be important. However, we did find a number of differences that 
supported our hypotheses on the likely effects of changes that took 
place between the two time periods, as enumerated in Chapter 
Three. For example, we hypothesized that the greater share of blacks 
in the 1992 youth population would be associated with a smaller 
coefficient on the black indicator variable. Earlier papers (Hosek and 
Peterson, 1985, 1990; Kim et al., 1980; and Kilburn, 1994) found 
higher enlistment probabilities for blacks relative to whites and lower 
enlistment probabilities for Hispanics relative to whites. For the se- 
nior and graduate models, our estimates of the effects of being black 
on enlistment probabilities were in fact smaller. This finding is con- 
sistent with results reported in another portion of this project, Orvis 
et al. (1996). That study also finds evidence of declining propensity 
for blacks relative to the 1980s. Blacks have traditionally been ovef- 
represented in the enlisted force and have been an important source 
of recruits. 

Does this finding imply that historic patterns of black overrepresen- 
tation will reverse? This is unlikely, because black youths in general 
often have other characteristics that raise the probability of enlisting, 
such as low family income and a large number of siblings. Given that 
the Hosek and Peterson papers estimate an effect of being black on 
the probability of enlisting that is smaller than the net effect of these 
other characteristics, it is likely that blacks will continue to enlist in 
large numbers. 

Another hypothesis related to the increasing representation of mi- 
nority groups in the population was the hypothesis that the growing 
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proportion of Hispanics would have little influence on the estimate 
of the Hispanic variable. This was borne out in our senior estimates, 
where ours were not significantly different from those of Hosek and 
Peterson. However, our graduate estimates did differ. Hosek and 
Peterson estimated a negative coefficient for seniors and we esti- 
mated a positive coefficient but did not find this variable to be signif- 
icant. 

Due to the strong link between college attendance and family in- 
come, we also hypothesized that the rise in college attendance would 
make family income a more important predictor of enlistment. Our 
results were not consistent with this hypothesis for seniors or grad- 
uates. In both cases, our estimates were not significantly different 
from the estimates of Hosek and Peterson. Most of the other changes 
we discussed in Chapter Three were expected to influence the inter- 
cept or to have ambiguous effects on specific coefficient estimates. 

Our estimates also identified some additional variables that were 
significant predictors of enlistment probability that Hosek and Peter- 
son did not include in their specification. For seniors, a variable that 
indicates when English is not a youth's first language substantially 
lowered the probability of enlistment. This variable was intended to 
proxy for being a member of an immigrant family. The diversity of 
the immigrant population and the divergence in patterns of college 
attendance among them is great: some Asian immigrant groups have 
much higher college attendance rates than average, while other im- 
migrant groups such as those from Central America have much lower 
college attendance rates than average. Given this diversity, our find- 
ing on the effect of English being a second language warrants more 
exploration. That is, it may be premature to direct recruiting efforts 
away from immigrant groups when some immigrant groups may 
yield high numbers of recruits and others yield few. 

For graduates, a new variable that significantly raised enlistment 
probability is having a parent in the military. This finding suggests 
potential for recruiting through veterans' organizations or other av- 
enues for targeting youths with currently or formerly enlisted par- 
ents. Variables indicating marijuana use yielded some ambiguous 
but suggestive results: youths who did not answer questions about 
their marijuana use, which may be correlated with use, were sub- 
stantially less likely to enlist than others. 



Appendix A 

SUPPLEMENTARY TABLES 

Table A. 1 

Variable Definitions 

Black Indicator for whether the individual is black and not 
Hispanic. 

Hispanic Indicator for whether the individual is Hispanic (can be of 
any race). 

AFQT percentile Percentile score of the Armed Forces Qualification Test 
(AFQT), estimated from the 1992 NELS test scores. See 
Kilburn et al. (1998). This variable is zero for those with 
AFQT percentile scores of 10 to 30 (CAT IV) and missing. 

AFQT CAT IV Indicator for whether information on the individual's 
AFQT percentile was in the 10-30 range. 

AFQT missing Indicator for whether information on the individual's 
AFQT percentile was missing. 

Age when a high school Age of the individual when aseniorinhigh school. 
senior Entered as indicator variables for each age, with age 18 as 

the comparison or left-out group. 

GED Indicator for whether the individual left high school and 
later received a Certificate of General Education 
Development; applicable only to the graduate sample. 

Mother's education Years of schooling attained by the individual's mother. A 
continuous variable was imputed from the categorical 
education variables in the NELS, using the midpoint of 
years of education for each category. Was continuous in 
Hosek and Peterson data. 

Mother worked Indicator for whether the individual's mother worked 
outside the home. In the NELS, was for the year 1992. For 
the Hosek and Peterson sample, was for when the 
individual was age 14. 
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Table A. 1 (continued) 

Number of siblings 

Family income 

Number of brothers and sisters the individual has 
regardless of whether they still live at home. 

Parental income in dollars in 1992. Values represent 
midpoints of income ranges that define the income 
category associated with the individual. The value of this 
variable is zero if the parental income is below $5,200 a 
year (the lowest income category); the "low income" 
indicator variable controls for these zero values. Parental 
income is only available for those who still lived with their 
parents at the time of the interview. 

Indicator for whether parental income was under $5,200 a 
year if the individual lived with his parents. We view these 
low income values as aberrations and chose to control for 
them separately to get a more accurate estimate of the 
effect of family income. 

Family income missing   Indicator for whether information on parental income was 
missing if the individual lived with his parents. The values 
for parental income and lowest income group are zero 
when this variable is equal to one. 

Lives at home Indicator for whether the individual still lives with parents 
or guardians. 

Lowest family income 

The following variables were at the county level in the Hosek and Peterson sample 
and were extracted for the County Statistics File produced by the Bureau of the 
Census. For the NELS, these data are at the state level (this was the lowest level of 
geographic identifier on the NELS) and are from 1990 Census files. We describe our 
file in detail. See Hosek and Peterson (1985,1990) for a description of their data. 

Unemployment rate 

Percentage black 

Percentage Hispanic 

Percent of labor force 
female 

Total unemployment rate in 1990. 

Percent of total population who are black. 

Percent of total population who are Hispanic. 

Percent of county's total civilian labor force who are 
women. Figures from Bureau of the Census. Civilian 
labor force includes employed and unemployed civilians 
ages 16 and above. 

Percent change in per-    Percent increase or decrease in real per-capita personal 
capita personal income  income between 1992 and 1993 in the state. 
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Table A. 1 (continued) 

Unemployment rate 
and personal 
unemployment 

Share of seniors and 
recent high school 
graduates in local 
market 

Worked in past year, 
not currently 

Hourly wage 

Wage less than $2.00 

Wage missing 

Weekly hours, if 
currently employed 

Weekly hours, not 
currently employed 

Three variables were created to examine the interaction of 
local unemployment conditions with the individual's own 
unemployment situation. Interactions were made 
separately between the unemployment rate in 1990 and 
the following two individual unemployment variables: 
not currently working but worked in last 12 months, and 
number of months not employed. 

This variable differs substantially from that used in Hosek 
and Peterson. They use the proportion of male youth 
population aged 15-24 in the MEPS (Military Entrance 
Processing Station) area who are high school seniors or 
graduated from high school in the previous year. 
Population figures are for 1978. We use the ratio of male 
high school degree graduates in the state in 1992 to the 
male population aged 18-24. 

Indicator for whether the individual had a job within the 
last 12 months but is not currently working. 

Natural log of hourly wage the individual receives at his 
current job. The variable is zero if the individual is not 
currently employed. In the senior sample, the value of 
this variable is zero for those with an hourly wage of less 
than $2.00/hour, as are all of the employment-related 
variables. Seniors with such extremely low hourly wages 
are anomalies and have been effectively removed from the 
estimation of the wage effect by zeroing out their values 
and including an indicator for such low wages. 

Indicator for whether the individual's hourly wage was 
less than $2.00. This variable is applicable only to the 
senior sample. All the employment variables in the senior 
equation are zero when this variable is equal to one. 

Indicator for whether the individual's current hourly wage 
is missing. 

Number of hours per week the individual works if he is 
working at the time of the survey. Variable is zero if not 
currently employed. 

Number of hours per week the individual worked at his 
last job if not currently working but had a job within the 
last 12 months. Value of variable is zero if currently 
employed. 
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Table A. 1 (continued) 

Prior hours missing 

Months on job, if 
currently employed 

Months not employed 

Not employed within 
past year 

Recruiter density 

Expects more 
education 

Ever married 

Plans never to marry 

Plans to marry in five 
years 

Indicator variable if weekly hours, not currently employed 
is missing. 

Natural log of the number of months the individual has 
been working on his current job. The value of this variable 
is zero if the individual is not currently employed. 

Number of months since the individual's last job if he is 
not currently employed but had worked within the last 12 
months. Value of variable is zero if currently employed. 

Indicator for whether individual did not have a job during 
the last 12 months. 

Number of recruiters divided by the youth population in 
the state, in thousands. 

Indicator for whether the individual's expected years of 
schooling exceed the number of years he has already 
completed. 

Indicator for whether individual is now or has ever been 
married. 

Indicator for whether individual does not plan to get 
married ever. 

Indicator for whether individual expects to be married 
within the next five years. 

Missing marriage plans   Indicator variable equal to one when the individual is 
missing marriage plans information. 

Has children 

Months since last 
attended school 

Some postsecondary 
schooling 

Indicator for whether individual has any children. 

Natural log of the number of months since the individual 
was last enrolled in school—high school or college; 
applicable only to the graduate sample. 

Indicator of whether the individual has completed more 
than 12 years of schooling; applicable only to the graduate 
sample. 

The following variables were included in the new specifications. 

Parents in the military    Indicator variable equal to one if the respondent's parents 
were in the military in 1992. Set to zero if missing. 

Missing parents in the    Indicator variable equal to one if information on whether 
military the respondent's parents were in the military was missing. 
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Table A. 1 (continued) 

In-state college tuition   Attendance-weighted mean in-state four-year college 
tuition in the state of residence in 1992. From the Digest of 
Educational Statistics. 

English is second 
language 

Missing English 
language 

Smoked marijuana 

Missing smoked 
marijuana 

Arrested 

Missing arrested 

Indicator variable equal to one if English is not the 
respondent's first language. 

Indicator variable equal to one if information on whether 
the respondent's first language is English was missing. 

Indicator variable equal to one if the respondent reported 
ever having smoked marijuana. 

Indicator variable equal to one if information on whether 
the respondent ever smoked marijuana was missing. 

Indicator variable equal to one if the respondent reported 
that he or a friend had ever been arrested. 

Indicator variable equal to one if information on whether 
the respondent or a friend had ever been arrested was 
missing. 
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Table A.2 

Means and Standard Deviations of Variables 

Seniors Graduates 

Standard Standard 
Variable Mean Deviation Mean Deviation 

Black 0.1067 0.3088 0.1730 0.3783 
Hispanic 0.0944 0.2924 0.1280 0.3342 
Age 16 when senior — — 0.0040 0.0631 
Age 17 when senior 0.4192 0.4935 0.3176 0.4656 
Age 19+ when senior 0.1148 0.3188 0.2082 0.4061 
AFQT score (31-99) 61.4393 33.7853 17.3764 26.9345 
Category IV indicator 0.2177 0.4127 0.2861 0.4520 
AFQT score missing 0.2344 0.4237 0.3893 0.4877 
GED — — 0.1208 0.3259 
Mother's years of schooling 13.3061 2.4110 12.4844 2.0849 
Mother worked 0.8523 0.3549 0.7701 0.4208 
Family income (in $ thousands) 41.7598 43.7521 28.4140 30.2063 
Family income < $5,200 0.0609 0.2391 0.1170 0.3215 
Family income missing 0.1798 0.3840 0.1855 0.3888 
Number of siblings 1.9085 1.5661 2.0747 1.7681 
Missing number of siblings 0.1176 0.3221 0.1746 0.3797 
Lives at home 0.7828 0.4123 0.5480 0.4978 
Missing lives at home 0.1462 0.3533 — — 
Hourly wage (natural log) 0.7411 0.8572 1.1048 0.9731 
Wage<$2.25/hour 0.0217 0.1456 — — 
Hourly wage missing 0.0759 0.2648 0.0289 0.1675 
Weekly hours currently employed 8.5683 11.3469 28.4866 21.3850 
Months employed (natural log) 0.945 1.3192 1.8032 1.4184 
Not currently employed 0.4865 0.4998 0.2735 0.4458 
Weekly hours not currently 

employed 3.3123 8.6947 7.4237 17.1080 
Missing hours not currently 

employed — — 0.0876 0.2827 
Months not employed 2.69265 6.1046 2.2621 6.1789 
Not employed in last 12 months 0.1757 0.3806 0.0852 0.2792 
Unemployment rate in county 6.7587 1.3434 6.2505 2.2010 
Share of seniors and recent 0.4438 0.0696 0.4421 0.0590 

graduates 
Percent of population that is black 0.1217 0.0809 0.1210 0.1051 
Percent of population that is 0.0219 0.0242 0.0207 0.0243 

Hispanic 
Percent of labor force that is female 45.6189 1.2133 42.0591 12.3264 
Per-capita personal income 15.0317 12.92869 1.8818 0.6131 
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Table A.2 (continued) 

Seniors Graduates 

Standard Standard 
Variable Mean Deviation Mean Deviation 

% change in per-capita personal 
income 0.0444 0.0183 0.0433 0.0216 

Unemp rate x mos not employed 3.3316 41.7781 13.4036 39.6346 
Unemp rate x not employed last 12 

mos 1.2156 2.6997 0.5029 1.8023 
Unemp rate x not currently 

employed 18.2548 3.5547 1.7278 3.0729 
Recruiter density 0.0791 0.078894 0.0828 0.1046 
Missing state — — 0.0783 0.2687 
Expects more education 0.9044 0.2941 0.6185 0.4858 
Missing expects more education 0.0386 0.1927 0.2793 0.4487 
Plans to get married in next 5 years 0.0846 0.2783 0.0804 0.2719 
Plans never to marry 0.0467 0.2111 0.0422 0.2012 
Ever been married — — 0.1150 0.3191 
Has children — — 0.1660 0.3722 
Missing marital information 0.1846 0.3880 0.3686 0.4825 
Months since school (natural log) — — 0.7724 1.2230 
Some post-HS school — — 0.2471 0.4314 
Parent in the military 0.0196 0.1388 0.0208 0.1426 
Missing parent in military 0.0793 0.2702 0.1219 0.3272 
English not first language 0.0911 0.2878 0.0993 0.2991 
Missing English information 0.0357 0.1857 0.0521 0.2222 
Has used marijuana 0.2561 0.4365 0.2331 0.4228 
Missing marijuana info 0.1547 0.3617 0.3892 0.4876 
Respondent or friend has been 

arrested 0.0523 0.2227 0.0570 0.2318 
Missing arrest info 0.0171 0.1297 0.2596 0.4385 
Mean in-state tuition 2389.2730 793.3852 2101.8300 969.1363 

NOTE: A "—" indicates that the variable was not included in the model. 
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Table A.3 

Multinomial Logit Estimates for Trivariate Model 

Attend College Work/Other 

Coefficient Standard Coefficient Standard 
Variable Estimate Error Estimate Error 

Black -0.3221** 0.1608** -0.0676 0.1542 
Hispanic -0.1721 0.2177 -0.0136 0.2120 
Age 16 when senior -0.0827 0.5013 -0.0578 0.5296 
Age 17 when senior -0.0372 0.1109 -0.0668 0.1099 
Age 19+ when senior 0.1321 0.1894 0.2127 0.1765 
AFQT CAT I indicator 0.1643 0.4421 -0.9056* 0.5122* 
AFQT CAT II indicator -0.1583 0.2028 -0.3872* 0.2099* 
AFQT CAT IIIB indicator -0.6488*** 0.1925*** -0.3396* 0.1934* 
AFQT CAT IV indicator -0.5094** 0.2027** 0.3784* 0.2004* 
AFQT CAT Vindicator -0.5071 0.3282 0.6421** 0.3111** 
AFQT score missing -0.7893*** 0.1955*** -0.3024 0.1949 
GED -0.8730*** 0.2787*** 0.0919 0.2372 
Mother's ed: less than high 

school -0.5811*** 0.1787*** -0.1535 0.1637 
Mother's ed: some college 0.1790 0.1462 -0.1528 0.1461 
Mother's ed: college degree 0.5115*** 0.1793*** -0.2757 0.1845 
Mother's ed: postcollegiate 0.8670*** 0.2442*** 0.0263 0.2531 
Missing mother's education -0.7535*** 0.1565*** -0.4981*** 0.1493*** 
Mother worked -0.1008 0.1568 -0.3583** 0.1487** 
Family income (in $ 

thousands) 0.0180*** 0.0038*** -0.0006 0.0040 
Family income < $5,200 0.4699** 0.2328** 0.4211* 0.2196* 
Family income missing 0.6847*** 0.1684*** 0.2953* 0.1657* 
Number of siblings -0.2067*** 0.0348*** -0.0811** 0.0335** 
Missing number of siblings -0.2389 0.2051 0.1547 0.1987 
Unemployment rate in county -0.1943*** 0.0617*** -0.0951 0.0600 
Percent of population that is 

black -1.0734* 0.6501* -1.8140*** 0.6240*** 
Percent of population that is 

Hispanic 5.9498 3.8849 -0.2018 3.7663 
Percent of labor force that is 

female -0.0306 0.0718 -0.0308 0.0700 
Per-capita personal income 1.6414*** 0.5893*** 1.3003** 0.5783** 
% change in per-capita 

personal income -1.2550 3.3173 4.4247 3.2536 
Recruiter density -2.9028*** 0.6040*** -1.4783*** 0.5830** 
Missing state -1.3913 3.2860 -0.4718 3.1980 
Expects more education 2.0938*** 0.2365*** -0.0542 0.1587 
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Table A.3 (continued) 

Attend College Work/ Other 

Coefficient Standard Coefficient Standard 
Variable Estimate Error Estimate Error 

Missing expects more 
education 2.1999*** 0.4914*** 0.6375 0.4430 

Plans to get married in next 5 
years -0.8987*** 0.1936*** -0.1421 0.1812 

Plans never to marry -0.8217*** 0.2195*** -0.2573 0.2120 
Ever been married -2.1319*** 0.2369*** -0.6316*** 0.1836*** 
Has children -0.5494** 0.2335** 0.4430** 0.1921** 
Missing marital information 0.1573 0.2100 0.2489 0.2005 
Parent in the military -2.0422*** 0.2758*** -1.2821*** 0.2484*** 
Missing parent in military -0.3771* 0.2259* -0.0167 0.2156 
English not first language 1.1139*** 0.2415*** 0.3429 0.2382 
Missing English language info 0.9854*** 0.3716*** 0.1188 0.3626 
Uses marijuana -0.1252 0.1253 0.3760** 0.1220*** 
Missing marijuana use -0.0310 0.2228 0.5402** 0.2124** 
R or friend has been arrested -0.4800** 0.2283** -0.0071 0.2128 
Missing arrest info -0.4214 0.4726 0.8541* 0.4457* 
Average in-state tuition -0.0001 0.0001 -0.0002 0.0001 
Constant 2.2929 3.2920 3.4367 3.2044 

Log-likelihood -5204.96 
Chi-square 3790.71 
Pseudo R-square 0.2669 

Number of observations 8,009 

NOTE: Significance levels: *** 0.01 level, ** 0.05 level,* 0.10 level. 





Appendix B 

TESTING FOR DIFFERENCES FROM 
HOSEK AND PETERSON RESULTS 

This appendix provides more details on the tests used to determine 
whether the NELS coefficient estimates and regressor means are 
different from those in the Hosek and Peterson (1990) paper. 

First we test for differences in estimated coefficients. Let the 
estimated coefficient for any characteristic in the Hosek and 
Peterson paper be ß1 and the coefficient for that same characteristic 

in our paper be ß2. Our null hypothesis is that there is no difference 

in the coefficients: H0:ßl-ß2=0. The test statistic for this problem 
is 

k-h 
var^J+var^) 

which approximates a t-test. Both the Hosek and Peterson results 
and our results report the square root of the variance of the 
coefficient estimates, or the standard errors, Sx and S2. Recall that 
Hosek and Peterson use a choice-based sample that contains more 
enlistees than nonenlistees. Using a choice-based sample produces 
estimates that are inconsistent and inefficient without using some 
type of correction. Hosek and Peterson make the appropriate 
corrections to account for the fact that they are not using a random 
sample (see Hosek and Peterson, 1985, Appendix C), and we use the 
corrected standard errors they report. The test statistic that we 
compute from the regression output is 

79 
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,..   "■-"' 

Second, we test whether there are significant differences in the 
means of the regressors Hosek and Peterson use from a 1980 sample 
and the regressors we use from a 1992 sample. Let x1 be the mean of 
a characteristic in the Hosek and Peterson sample and x2 be the 
mean of the same characteristic in our sample. The null hypothesis 
is that there is no difference between the means of the same variable 
in the two samples: H0: x1 - x2 = 0. The test statistic is 

var(xj)+var(x2) 

which has a student's t distribution. The variance of the mean of the 
characteristic is 

2 
St 

fc)=r- (1) var 

Our paper reports the mean and standard deviation of the values of 
the observations of each characteristic, x2 and s2, respectively. So 
when computing the test statistic, we can just substitute in the values 

for x2 and s2 /n2 from our sample. 

Hosek and Peterson (1990) do not report the overall sample mean, 
Xj, but rather the mean for the enlistee sample, xm, and the mean 
for the nonenlistee sample, xc. Using the population percentage of 
seniors or graduates who enlisted, wm, we computed the overall 
sample mean for the Hosek and Peterson sample as 
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Similarly, rather than reporting the sample standard deviation, s1; 

Hosek and Peterson report a standard deviation for the enlistee 
sample, sm, and for the nonenlistee sample, $c- Hence, we calculate 
the var(Xj) as 

vai(x1) = vai(wmxm+wcxc). 

Using rules for the variance of a random variable times a constant, 
we can rewrite this as 

var(*i)=M;m va*{xm)+wc var(xc). 

Using (1) again, we can write the variance of the mean from the 
enlistee sample and the variance of the mean of the nonenlistee 
sample as 

2 2 

var(xm) = ^L and var(xc) = —. 
nm nc 

Then our expression for the total sample variance becomes: 

Var(*l) = ^m—+< 
.2  Sm 2£c_ 

nm        n. 

which is a function of statistics Hosek and Peterson report in their 
paper: the fraction of enlistees and nonenlistees, wm and wc, the 

sample characteristic standard deviations, s^  and s*, and the 
enlistee and nonenlistee sample sizes, nm and nc. 

We therefore compute the test statistic as follows, using information 
reported in the two papers: 

( c2 Z\     .2 
+ 

S2 

n 2 
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